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INCIDENCE DENTAL CARIES! 


From the Clinics and Laboratories Northwestern University Dental School 


1943 was suggested that the production dental caries depends upon 
first, the rate acid formation the mouth, and second, the rate neutraliza- 
tion acid the regions associated with the caries susceptible portions the 
teeth (1). this basis dental caries should retarded decrease the 
rate acid formation increase the rate acid neutralization. 

Most the successful methods controlling caries have worked decreasing 
the rate acid formation. This natural, because the rate acid neutraliza- 
tion controlled many factors which present cannot materially changed 
Probably the most successful experimental control the rate acid 
formation, with subsequent decrease caries activity, has been accomplished 
the reduction fermentable sugars and carbohydrates the diet (2, 4), 
their elimination from the mouth through oral hygiene methods 
caries control, however, depend entirely upon the cooperation the patient. 
This cooperation cannot expected large masses population. 

Another way reducing the rate acid formation interfering with the 

enzyme co-enzyme systems which are necessary for acid production. Several 
agents may used, some which have been tried experimentally and some 
clinically. acid has been tried experimentally with rats (6). Itis 
probably too toxic for human use. 30% urea solution (7), used mouth- 
wash, acts protein denaturant, destroying the enzymes and hence preventing 
acid formation. urea quinine mouth rinse has also proved successful (8). 
Ammoniacal silver nitrate reduced the susceptible surfaces the teeth leaves 
deposit colloidal metal which presumably retards fermentation (9). 

The enzyme inhibitor which has had the most wide-spread study and experi- 
mental use the (10). This ion inhibits the hydrolysis phosphoric 
esters and hence retards acid formation. Furthermore, the fluoride ion ab- 
sorbed the dental enamel, forming compound less soluble than unchanged 
enamel. Probably both actions are responsible for the success fluorides 
controlling preventing caries. 

(11, 12), was found that synthetic vitamin (2-methyl-1 
quinone), when added minute quantities saliva-glucose mixtures, vitro, 
would prevent the formation significant amounts acid. There was 
evidence that its action enzyme inhibitor was closely associated with the 
vitamin activity. Preliminary experiments indicated that the material would 


This work was done under grant from the Good Teeth Council for Children. Received 
for publication October 18, 1945. 
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not stay the mouth for long periods time, and hence effective must 
dispersed throughout the mouth during the critical period rapid acid forma- 
tion. appeared that the ideal method administration would through 
the use chewing gum. With gum the vehicle would possible ad- 
minister the inhibitor without inconvenience immediately after the ingestion 
food. Furthermore, the force mastication would drive the inhibiting material 
into regions associated with susceptible areas the teeth. Experimentally, 
there was further advantage the use gum, since the gum would contain 
fermentable sugar addition the inhibitor, that the test the inhibitor 
would more severe. 


EXPERIMENTAL PROCEDURE 


The details the experiment were planned well ahead the time set for the 
actual start. During the preliminary period, adequate toxicity tests were made 
the and the sodium bisulphite addition com- 
plex.? Salivary Lactobacillus acidophilus counts (13) and chemical caries sus- 
ceptibility tests (14) were made for each student the Freshman and Sophomore 
classes Northwestern University Dental School. Interproximal and periapi- 
cal radiographs and clinical mouth examination were made for each student. 
From this group, 119 subjects were selected, each whom showed more than 
average susceptibility caries, and had least unfilled proximal tooth 
surfaces positions where decay was likely occur. Each subject had 
average lactobacillus count 50,000 more and plus greater chemical 
susceptibility. 

The initial dental condition each subject was recorded the usual manner 
(15) mouth chart the basis both the clinical examination and the 
radiographs. The radiographs were kept for comparison with later ones. Be- 
fore the beginning the experiment the subjects were instructed have filled 
all occlusal, buccal, labial and lingual cavities, and all proximal cavities which 
were deep the progress which could not observed means radiographs. 
While the restorations were being placed, blood examinations were done and 
further bacteriological and chemical tests for caries susceptibility were made, 
with tests successive days intervals weeks. changes caries 
activity were found after the placing fillings, some subjects were allowed 
start the experiment before all prescribed operative work was finished. During 
the course the experiment, bacteriological and chemical tests were done for 
each subject every weeks. the same time, gross and differential blood 
counts and clotting time determinations were made for each subject. 

The 119 subjects were divided into groups nearly identical possible 
regard caries activity. All subjects were instructed refrain from eating be- 
tween meals and chew pellet gum for more minutes immediately 
after each meal. After months use the gum, during which time changes 
the blood were observed, the subjects were allowed eat between meals, pro- 


Hatton, H., Dodds, A., Hodge, C., Fosdick, Res., 21: 283, 1945 
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vided they used the gum directed immediately after eating. attempt 
was made control the type amount food. 

The gum given one group subjects was regular commercial product. 
That given the other group subjects was the same product, except that 
each pellet there was 0.75 mg. the 
bisulphite addition compound. The compound could not detected the 
flavor the gum, and neither the subjects nor the persons charged with deter- 
mining the caries results knew until after the end the experiment which type 
gum any particular subject had been given. The cooperation obtained from 
the subjects was excellent. All those who failed cooperate were dropped from 
the experiment, leaving the commercial gum group and the gum 
group the end the experiment. 

Some difficulty was experienced securing chewing gum which would release 
the quinone. was found that the substance was soluble the gum base 
that was not released into the saliva. However, when the compound was 
placed the sugar coating the gum pellets, was rapidly and effectively re- 
leased. The water soluble sodium bisulphite addition compound the 2-methyl- 
was found released readily from both the sugar coated 
pellets and the slab gum. For this experiment, the sugar coated pellets were 
used, with the water soluble vitamin compound incorporated the sugar coating. 

Shortly after the start the experiment, shortages the supply gum base 
required that the formula the gum changed. This was done the addi- 
tion calcium carbonate, which lent desirable characteristics the available 
gum base. This was unfortunate regard our specific purpose, that the 
added ingredient tended neutralize mouth acids and perhaps decrease the 
amount decay that might have been expected the teeth the gum control 
group. since the gums were identical with the exception the 
added vitamin, any effects the vitamin should demonstrable, though per- 
haps less marked. 

Six months after the start the experiment, new radiographs were made for 
each subject. Further radiographs were obtained the end and 
months, and months each subject was again examined clinically. All 
radiographs were compared with the initial radiographs, and the records the 
initial and final clinical examinations were compared. For comparisons the 
basis year, the figures for the clinical examinations months were multi- 
plied factor 2/3. This probably introduced some error, but not enough 
invadiate the comparisons. 

furnish extra control group, clinical examinations and radiographs 
were obtained persons not selected for the experiment the same classes 
the school. This group included those who did not volunteer participate 
the experiment, those who were too caries-resistant acceptable for the 
experiment, and those who did not have quite the required number observable 
susceptible proximal tooth surfaces. was recognized that this group theoreti- 
cally would not expected show much decay group average indi- 
viduals the same age range. Likewise, may reasoned that the individuals 
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selected experimental subjects might show more than average amounts 
decay. These differences were considered favorable, however, they would 
render positive results more significant. 

The extreme difficulty making truly accurate dental examinations, either 
clinically radiographically, recognized. Most the previous work along 
this line has been done clinical means only. Some investigations, however, 
have utilized both clinical and radiographic examinations. others, only 
radiographs have been used. All methods are open criticism (16). en- 
tirely satisfactory method has been developed. The problem further com- 
plicated the questions whether observed caries beginning caries, 
continuation decay previously present but unobserved. Recurrences 
decay around fillings provide further difficulties. addition, has been sug- 
gested that the number tooth surfaces where caries might expected occur 
(excluding those where caries would unlikely occur) should considered 
estimating caries susceptibility. 

view these considerations, the records the experiment (radiographs 
and records mouth examinations) were studied determine the following: 
The number new proximal carious surfaces shown radiographs. 
The number new carious surfaces shown direct examination. The 
number new carious surfaces shown all means (including those that can 
found clinically and those which show only radiographs). The number 
proximal carious lesions which have progressed, judged from radiographs 
only. The number recurrences decay around fillings, determined 
direct clinical examination only. 

For purposes comparison, the following groups were set up: Vitamin gum 
—Records subjects participating the experiment and chewing gum con- 
taining the added vitamin (clinical and radiographic Regular 
gum—Records subjects participating the experiment and chewing gum 
without the added vitamin (clinical and radiographic Eztra 
controls—Records students the same classes school who were not partici- 
pating the experiment. The records are the same for the above groups and 
cover period eighteen months more for each Previous 
students, controls—Radiographic records caries progress among students 
the dental school preceeding years Guard Cadets—The caries ex- 
perience men the U.S. Coast Guard Academy, reported Armstrong, 
Dean and Singleton (18). (Clinical and radiographic 
Public Health Service—The caries experience similar age groups recorded 
Klein (19). (Clinical examinations.) 

The results for the first groups above are compiled for period year, 
allowing comparison with tabulation the incidence caries other authors, 
and for period months, take advantage the greater changes that 
would expected occur the longer period. The results for the month 
period allow direct comparison the vitamin gum group with the simultane- 
ous control groups, and indirect comparisons with the results other authors. 
Where figures were available for only months only months, they were 
altered factors 2/3 3/2 give bases for comparison. 
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RESULTS 


The results the experiment terms new cavities are shown Table 
where comparison made with corresponding figures from other groups. 

From the above appears that the synthetic vitamin markedly 
retards production new carious lesions and that regular commercial chewing 
gum containing calcium carbonate also may have inhibiting effect. The 
exact amount contributed each substance cannot determined, there 
considerable variation the incidence caries comparable age groups 
determined different investigators. 

Radiographic determination caries, yielding purely objective permanent 
record which can checked will, subject errors imparted variations 
the technique exposing the films, but may assumed that the distribu- 
tion random. Radiographic examination, furthermore, gives reliable 


TABLE 
New cavities (average per person) 
1 YEAR 18 MONTHS 
0.13 0.42 0.17 0.64 
Extra control............ 0.36 0.92 0.55 1.40 
Prev. students........... 1.20 1.80 
Coast Guard............. 2.20 3.30 


data concerning only proximal caries. However, the basis radiographic 
examinations alone, the year period the vitamin decreased the caries 
activity 46% compared the regular gum, 64% compared the extra 
control group where caries activity should less than average, and 89% com- 
pared caries activity the group previous students. this basis com- 
parison, the use ordinary gum containing calcium carbonate filler decreased 
caries activity 80%. 

For comparison with the results clinical and radiographic examinations 
the Coast Guard group, the figures for the results obtained clinical 
examination the vitamin gum, regular gum and extra control groups the 
end months are reduced one third. this basis the use the vitamin 
gum for months reduced caries incidence 48% compared with the regular 
gum, 54% compared with the extra control group, 89% compared with 
the Coast Guard group and 72% compared Public Health figures. 
the same basis, the use the regular gum containing calcium carbonate re- 
duced caries incidence 60%. 

the end the month period, radiographic determinations showed almost 
the same result for the regular gum containing calcium carbonate for the 
vitamin gum. Clinical and radiographic findings together, however, show 
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marked advantage the vitamin gum the month period. the basis 
radiographs alone the end months, the vitamin gum reduced the 
caries 64% compared with the extra control group and 89% compared with 
the records previous students. Clinical and radiographic findings together 
the end months show that the vitamin gum reduced caries 42% 
compared with the regular gum, 54% compared with the extra control group, 
89% compared with the Coast Guard group and 72% compared with 
Public Health figures. The last comparison the assumption that 
2.2 1.5 cavities develop months, 3.3 2.25 cavities will develop 
months (multiplying factor 3/2). This assumption may not valid, 
but should noted that the effect the gum fairly constant all com- 
parisons, whatever the time interval. The above percentage differences are 
summarized Table II. 


TABLE 


Percentage decrease the number carious lesions the vitamin gum group compared 
with each the other groups indicated 


RADIOGRAPHIC ONLY RADIOGRAPHIC AND CLINICAL 


Prev. Coast Public 
Reg. gum Ext. contr. Reg. gum Ext. contr. Guard 


Months 
Months.......... 


The number new cavities that may occur probably curvilinear function 
the number non-carious, unfilled tooth surfaces the mouth. The rela- 
tionship not direct because the greater probability caries occurring 
certain surfaces than certain others. Thus, possible that individual 
may extremely susceptible caries and yet not develop any new cavities 
any particular period time, because all ofthe tooth surfaces where decay 
likely occur are already filled decayed. the present experiment, the 
subjects using the vitamin gum had average 97.0 unfilled, undecayed 
surfaces, those using the regular gum had average 97.6 such surfaces, and 
the extra control group, including number persons practically immune 
caries, and some extremely susceptible, had average 98.0 such surfaces. 

The distribution these surfaces available for decay the groups using 
gum was excellent, was one the bases which the subjects were selected, 
each subject having least minimum unfilled surfaces positions where 
decay was likely occur. The distribution such surfaces the extra control 
groups was poor, however. result the difference distribution would 
normally have been much greater incidence decay the selected groups 
(vitamin gum and regular gum) than the unselected, extra control group. 

Calculations the number available surfaces attacked new carious 
lesions show that 0.54% became carious the vitamin gum group, 0.90% 
the regular gum group, and 1.50% the extra control group. unfor- 
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tunate that these results cannot compared with determinations other 
authors with figures for our own previous students, since the extra control 
group apparently experienced much less decay than average comparable 
group. However, spite the unfavorable weightingof the results, appears 
that the vitamin gum reduced caries activity 40% compared with the 
regular gum and 66% compared with the extra control group. 

similar comparison may made the basis unfilled proximal surfaces 
only, determined from radiographic examinations. The advantage that 
the radiographic records constitute permanent, completely objective record 
which errors technique will probably distributed random. such 
comparison, little difference appears between the groups using the gum, each 
showing increase 1.0% the number carious surfaces. the same 
basis, the extra control group showed increase 2.8% the number carious 
surfaces. This difference caries activity. Again unfortunate 
that comparison can made this basis with truly normal average control 
group, but may pointed out that the reduction caries the use the 
gum would probably greater comparison with average group. 

Most the individuals used the experiment had one more proximal 
cavities, the filling which was not immediate necessity and the progress 
which could followed with fair accuracy means radiographs. These 
were left unfilled order study the progress decay already started. Ob- 
servations these decays indicated that the group using the vitamin gum, 
30% the cavities had progressed observably months, while 70% showed 
change. The figures were the same for the group using the regular gum. 
the extra control group, 40% such caries progressed, while 60% did not. 
doubted that these differences are significant, although the individuals the 
groups using the gum would normally have been expected show greater 
progress decay than the individuals the extra control group. 

The failure enzyme inhibitors arrest caries already well started was not 
unexpected. was our observation that decay was not arrested deep cavities 
which the subject should have had filled but did not. Shallow cavities, just 
perceptible the radiographs, were often arrested far could determined. 
the enzyme inhibitors have appreciable effect caries well started, this 
may explain the differences observed among the Coast Guard Cadets, 
where single application fluorides produced 15% decrease the number 
new cavities according interproximal radiographs but decrease according 
clinical examination. Possibly the new cavities later found clinically were 
actually present the previous year. 

doubtful figures recurrences decay around fillings can have any 
significance this study, since recurrences should vary with the type and quality 
the fillings more than with any other single factor. the present experiment, 
further difficulty arose from the fact that the recurrences decay appeared 
very few individuals and were sense distributed throughout the groups. 
The results showed appreciable differences between the three groups the 
amount recurrent decay. 
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the vitamin being tested reduces the amount new decay would 
expected that more people the group using the vitamin gum would free 
new decay, and conversely, that more people the control group would show 
gave results which were out line, and the values for every individual the 
experiment are included the figures and graph showing the distribution 
caries among the three experimental groups. shows this distribution. 


Gum 
Commercial Gum 


Cases 


g 
A 
Z 
Z 
Z 
Z 
Z 
iA 
A 
A 


Number Cavities 


THE CHEMICAL AND BACTERIOLOGICAL CARIES TESTS 


regular intervals before and during the course the experiment chem- 
ical and bacteriological caries tests were made for each subject the vitamin 
gum and the regular gum groups. The use the vitamin gum produced, 
most cases, rapid drop the Lactobacillus acidophilus count, and concurrent 
though less pronounced drop the enamel-dissolving power the saliva. This 
response occurred, usually, within week after the gum was first used. After 
the initial drop there was gradual and inconstant rise both bacterial count 
and the dissolving action. time went on, the figures for the tests approached 
but seldom either reached exceeded the values the pre-gum tests. 

Why synthetic vitamin has persistent effect the Lactobacillus 
acidophilus counts, yet effective controlling caries, major question, pos- 
sibly academic. Preliminary investigations indicate that this phenomenon 
related the action ammonia inhibiting acidophilus (20) which may 
important factor the control caries. 
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DISCUSSION 


From the greatly reduced incidence new carious lesions among the subjects 
using the vitamin gum appears that the dispersion the synthetic vitamin 
throughout the mouth during the time when acids are likely form will aid 
materially the prevention decay, even the presence considerable sugar. 
While the neutralizing effect the calcium carbonate filler was considerable, the 
difference between the vitamin group and the regular gum group shows that 
the enzyme inhibitor was much superior. 

Chewing gum appears good vehicle for the inhibitor because the 
ease administration, the proper dispersal the vitamin the mouth through 
the action mastication, the cleansing effect the gum, the stimulation 
alkaline saliva, and the great popularity chewing gum with the American 
public. The material could placed mouth washes, dentifrices, and possibly 
sugar and syrup. The most important thing the present time, however, 
the further light shed upon the mechanism dental caries, and the substantiation 
the previously stated theory concerning the mechanisms the initiation and 

progress dental caries. According this theory, enzyme inhibitor, 
present during the periods which acids would normally form, should inhibit 
the formation acids and hence inhibit the initiation decay. pointed 
out that the present case the specific effect the inhibitor was studied, with- 
out added complications such changes the solubility the enamel pro- 
duced the use fluorides. 

interest note that the decrease caries activity produced the 
vitamin far greater than that observed after the prolonged use fluorine 
drinking water persons previously susceptible decay. possible 
that the concentration fluorine drinking water could increased without 
harmful effects, greater inhibition caries would observed. However, 
such increase appears impossible and hoped that some other 
stable compound will found which can used adequate concentration 
drinking water. 

Except through agent placed drinking water some other universally 
used substances, such perhaps sugar, the possibility controlling caries 
very large groups remote. Any method control which will successful 
only the individual systematically follows instructions, can work only small 
groups. This the difficulty with caries control methods such elimination 
fermentable sugars from the diet, oral hygiene, and medicated chewing gum, 
though the last offers more promise because the great popular taste for gum. 
Until public health studies such those now under way the use fluorine 
provide method caries control which does not depend upon the individual, 
will continue necessary use all available methods caries control 
wherever possible. 

The fact that the synthetic vitamin may have little effect retarding 
the progress decay lesions already well started does not detract from the 
theoretical value the findings. enzyme inhibitor does not prevent acid 
formation, but only decreases its rate. The rate acid formation may 
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slowed such extent that the saliva can neutralize the acids fast they 
are formed undecayed surface tooth, can wash out the substrate 
before appreciable amounts acid are formed, while pre-existing cavity, 
because the mechanical protection afforded, the inhibition may not sufficient 
permit such neutralization and dissipation, the caries process continues. 


SUMMARY AND CONCLUSIONS 


The occurrence new decay and the progress old decay was studied radio- 
graphically and clinically over period months groups volunteer 
subjects and group persons not actively participating the experiment. 
Commercial chewing gum, each piece containing 0.75 mg. 2-methyl-1,4- 
naphthoquinone-sodium bisulphite addition compound (synthetic vitamin K), 
plus calcium carbonate filler, was chewed for least minutes after each inges- 
tion food over period months individuals. 

The same commercial gum, containing the calcium carbonate filler but not 
the synthetic vitamin was used the same manner and for the same time 
like group subjects. gum was provided for the group persons not 
participating the experiment. restriction diet was prescribed. 

The vitamin gum reduced the occurrence new cavities 90%, depend- 
ing the basis comparison. 

The gum containing calcium carbonate without vitamin reduced the oc- 
currence new cavities approximately half much the vitamin gum. 

The vitamin gum probably did not inhibit the progress caries already 
present. 


effects contra-indicating the use synthetic vitamin were observed. 


The 2-methyl-1,4-naphthoquinone for this experiment was supplied kindly the 
Abbott Laboratories. 
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THE EFFECT PROLONGED INGESTION SYNTHETIC 
VITAMIN RATS! 


Laboratories Northwestern University Dental School and the Department Biochemistry 
and Pharmacology, University Rochester School Medicine and Dentistry 


When became known that certain the naphthoquinones possessed anti- 
hemorrhagic, vitamin activity, the acute toxicity these was established 
(1); but inasmuch there was little likelihood that these compounds might 
ingested over extended periods time, chronic toxicity tests were not made. 
Monitor and Robinson (2) fed rats high 500 mg. 
quinone per kg. per day for period days. They found that 500 mg. per 
kg. was lethal rats. While 350 mg. produced significant effect growth 
rate did cause fall erythrocyte count and hemoglobin concentrations. 

Experiments carried out other investigators (3) indicated that 
1,4-naphthoquinone doses mg. per kg., given intramuscularly, 
caused vomiting, albuminuria and porphyrinuria the dog. The porphyrinuria 
was explained being due the oxidation hemoglobin methemoglobin 
the quinone. This explanation was supported the observation that the 
methemoglobin formation rule parallels the excretion porphyrin. The 
pathological excretion the dog ceased entirely within few days. such 
symptoms were produced the rabbit administration mg. per kg. 
the compound. man these symptoms were either entirely lacking were 
slight and transient nature following intramuscular injection 180 200 mg. 
the substance. Fromberg (4) studied the intravenous toxicity 2-methyl- 
1,4-naphthoquinone and derivatives rabbits and dogs. The lethal intra- 
venous dose (rabbit) was mg. per kg. For rabbits and dogs the 50% 
lethal dose the disuccinate (Synkarite) was 100 mg. per kg. Fromberg con- 
firmed the formation methemoglobin. Andrus and Lord (5) have reported 
naphthoquinone given intramuscularly man, while Macfie, Bacharach and 
Chance (6) found that intramuscular injections mg. the substance 
man were without harmful effects. 

1942 was proposed (7) that 
used the control dental caries. This would involve the daily ingestion 
small quantities over long periods time. Since experiments have been re- 
ported which orally administered doses were ingested daily for extended 
lengths time, the following experiments were done. The experiments were 


The expense this work was partly defrayed grant from the Good Teeth Council 
for Children and partly grants from the Carnegie Corporation New York and from the 
Eastman Dental Dispensary. Received for publication October 18, 1945. 


283 


284 HATTON, DODDS, HODGE AND FOSDICK 


conducted simultaneously institutions. one institution, comparatively 
low levels, from 0.005 0.125% the diet, were fed for generations. the 
other, rats were fed from 0.1 0.8% the diet for period 200 days. The 
teeth the test animals were examined the termination the experiment 
both cases. 


PART 


DIETARY LEVELS WHICH HAVE TOXIC 


The animals used throughout this investigation were albino rats. The original 
animals were divided into groups rats each. The first groups served 
controls and received approximately grams per day balanced commercial 
mouse diet. The other groups received the same amount this feed, which 
had been added varying amounts the test material. The low diet contained 
0.005% the quinone; the intermediate diet, 0.05%; and the high diet, 0.125%. 

the basis the amount the feed consumed, the rats the various diet 
groups ingested approximately mg., mg. and mg., respectively, per rat 
per day. This corresponds daily doses approximately mg. per kg. body 
weight, mg. per kg. and 100 mg. per kg., respectively, for 250 gram rat. 
Each rat was weighed separately weekly intervals. 

After the original animals had been the experimental diet for several weeks, 
the females from each group were bred, and they delivered normal litters. All 
litters were reduced birth, and were weaned the age weeks. Ten 
rats this second generation were kept from each the groups. Each rat 
was continued the same diet that both parents had been receiving. After 
this second generation had been the test diet until they had attained full 
growth, they were bred and third generation was obtained. Again, these 
animals were kept the same diet group their parents. 


The weight curves were plotted for each diet group separately; the animals 
were then subdivided into sex units for further analysis, but since nothing was 
gained this, all the essential facts are shown figs. and 

The original animals were started the experiment after they were nearly 
fully developed, that the weight curve has very little with growth. The 
irregularity the curves due the fact that the rats were being bred in- 
tervals throughout the experimental weighing period. significant 
variation the pattern the curves for the groups. 

The weight curves for the groups the second generation follow almost 
identical pattern. All groups arrive the same level the end the 
week period, although the control group attained the maximum weight level 
little sooner than the experimental groups. Once more the differences are not 
great enough any significance. 


From the laboratories Chemistry and Pathology, Northwestern University Dental 
School. 
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The third generation weights and growth curves are much like those the 
second generation, except that growth was somewhat more rapid the groups 
consuming the smallest and intermediate amounts 
quinone. The slight difference between the control and the high level groups 
insignificant, just the difference between these and the other groups. 

All animals which died during the experimental periods were carefully dis- 
sected determine the cause the death and other pathological changes, 
whether related the cause death not. The remaining rats were sacrificed 
after they had been the diet for weeks, and they too were autopsied. 
All jaws were preserved for examination for caries. 


THIRD GENERATION 
Control 
Low 


Intermediate 


High 


Wee 


Most the animals the first and second generations had intestinal flat 
worms, and deaths were caused impactions worms the bowels. These 
deaths were confined animals high and intermediate levels 2-methyl-1 ,4- 
naphthoquinone consumption. 

Most the pathologic changes disclosed were located the lungs and ranged 
from coal dust pigmentation, which was quite common and material sig- 
nificance, adhesions about the lungs and lung fibrosis. One animal the 
intermediate group, second generation, had small multiple abscesses the lungs 
and had been noted that was losing weight before was sacrificed. One 
control rat the third generation also had multiple lung abscesses. These 
changes were related to, the outcome of, lung infections from which the animals 
had recovered from which they had not succumbed the time they were 
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killed. should noted that most the recorded natural deaths were due 
pneumonia and that this disease was predominant the rats the first 
generation. 

Slight enlargements mesenteric lymph nodes were noted occasionally, 
twice with tiny cysts; female had fibrous adhesions about the abdominal open- 
ing the Fallopian tubes, and clinically had been noted that she was sterile 


TABLE 
Pathology report rats receiving first generation 
CONTROL Low INTERMEDIATE HIGH 
Other pathosis.......... (tumor (lymph node (omental 
kidney) cysts) cyst) 
*Pneumonia scars. 
TABLE 
Pathology report rats receiving second generation 
CONTROL Low INTERMEDIATE HIGH 
Other pathosis................. (Fallopian tube ad- 
hesions) 


Pneumonia scars. 
One multiple abscesses; one pneumonia scar. 
Adhesions and abscesses. 


spite repeated attempts mate her with potent male. This rat was 
the control diet. 

Many the older animals, especially the males, had coats that were yellow 
rust color about the shoulders and neck, well along the middle the back. 
While this pigmentation was not wholly confined the animals which were fed 
was most pronounced these groups. 

The autopsy findings the animals the generations are summarized 

Although the weights the first generation rats were plotted for only 
weeks, they were kept the experimental diet for weeks before they were 
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sacrificed. The second generation animals were killed after weeks 
the diet, while the third generation rats were killed after only weeks the 
test. The differences length the experimental periods for the three genera- 
tions accounts for the higher natural death rate among the members the first 
generation. 

Resulis Sodium Bisulfite Addition Product 

Inasmuch the bisulfite addition product water soluble and may offer 
certain advantages over the free quinone, the above procedure was repeated 
using the sodium bisulfite addition product place the free quinone. 
though the active ingredient the quinone, was thought that there was 
possibility that there might some effect due more rapid absorption the 
water soluble compound. The growth rate curves are figs. and 


TABLE III 
Pathology report rats receiving third generation 


Lung pathosis 
Pigmentation coat................ 
Other pathosis 


Multiple abscesses. 

Pneumonia scars. 

Congenital fusion lobes. 

Minute solitary retention cyst kidney. 


The growth curves for all generations the diets were practically identical. 
the first generation, the initial weights all the rats were approximately the 
same and the growth steadily increased until after they were the test for 
weeks. this period, rather intensive heat wave was experienced, that 
for the next weeks there was very little growth. After this, the usual growth 
rate was resumed. differences between groups the different diets were 
observed. second generation growth curves were practically identical. 
interruptions the growth curves were observed. The third generation showed 
similar growth curves, although the initial weights the groups were slightly 
different than the other Thus the the low diet and the intermediate 
diet did not quite correspond the actual weights those rats the high and 
control diets. The rate growth, however, was very similar. view this, 
can said that the ingestion sodium bi- 
sulfite addition product, the amounts used, has effect the growth rate 
curves the rats. 

The first generation rats was permitted live for weeks the test diet. 
The second generation was permitted live for weeks and the third genera- 


CONTROL Low HIGH 
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tion permitted live for period weeks. Thus the average age the rats 
death was 64, and weeks respectively. this time, all the rats were 
sacrificed and autopsies performed each them. The jaws were preserved 
for examination for caries. Tables IV, and indicate the results these 
autopsies. 

The first generation suffered deaths during the experiment, all which 
were from natural causes. Inasmuch the rats that died were the 
control groups, the incidence pneumonia, from which all the rats died, was 
higher the test groups than the control group. few abscesses and other 
pathosis that were observed showed relationship tothe diet, with the exception 


THIRD GENERATION 
Control 
Low 


> 
ar 


40 42 


Fie. 


the pigmentation the hair. The fur all the rats the high diet was 
highly pigmented and the degree pigmentation decreased the intermediate 
and low groups. 

The second generation suffered death during the weeks the diet. This 
death resulted from pneumonia. The rat was the intermediate group. The 
only pathosis that could attributed the quinone was the marked pigmenta- 
tion the fur those rats the high group. The pigmentation was progres- 
sively less the intermediate and low groups. The third generation suffered 
deaths from any causes during the weeks which they were fed the various 
diets. There was pathosis, with the exception pigmentation. The rats 
the high quinone diet were golden yellow color and the pigmentation was 
progressively less, that the end the experiment the low quinone diet 
group was approximately the same color the control group. 


ave 
2 


PROLONGED INGESTION: SYNTHETIC VITAMIN 291 


Dr. William Skillen examined the teeth the rats all generations 


both experiments. reported that the teeth the first generations were 


TABLE 


Pathology report rats receiving sodium bisulfite addition 
product first generation 


CONTROL HIGH INTERMEDIATE Low 
tumor) 
(marked) erate) 
Other pathosis.............. (ovarian ab- 
scess) 
TABLE 


Pathology report rats receiving 2-methyl-1,4-naphthoquinone sodium bisulfite addition 
product second generation 


CONTROL HIGH INTERMEDIATE Low 
erate) 
abscess) scess) 
TABLE 


Pathology report rats receiving 2-methyl-1,4-naphthoquinone sodium bisulfite addition 
product third generation 


CONTROL HIGH INTERMEDIATE Low 
Pigmentation................ (very slight) (marked (slight) (very slight) 


badly eroded and broken down that accurate examination could made. 
significant differences were observed the condition the teeth from the third 
generation. 
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SUMMARY 


(1) Albino rats were kept diets containing ,4-naphthoquinone 
the sodium bisulphite addition product for period generations. The 
diet contained from 0.005% 0.125% the free quinone both cases. total 
240 rats was used the experiment. 

(2) None the diets produced any appreciable change growth rates. 

(3) None the diets produced any pathological changes. 

(4) differences could observed the incidence caries between the 
test and control animals. 


PART 


DIETARY LEVELS WHICH PRODUCE TOXIC 


colony rats (males and females) were placed weaning the Hoppert- 
Webber-Canniff diet which contains 60% coarse corn meal. Rats (males and 
females) were given otherwise unsupplemented diet and served the control 
group. Three other groups (males and females,‘ each) were given the HWC diets 
plus 0.1, 0.3 and 0.8% menadione, respectively. the start the experi- 
ment, the group receiving the diet highest menadione content was given 1.0% 
menadione diet. This amount produced diarrhea severe that the content 
menadione was reduced 0.8% after afew days. The rations were adjusted 
that the rats received approximately 10, and 80-100 mg. vitamin 
per rat daily. The inclusion menadione reduced the growth rate increasingly 
with higher dietary percentages. 

The rats grew fairly well the lower levels menadione (fig. 7). The 
male rats the highest level weighed the average about 18% less than the 
control rats after months the diet. This indicates moderate order 
toxicity, since the intake would correspond about 500 per week kg. 
individual. The rats, especially the males, developed golden color which was 
more intense the rats receiving more menadione. The distribution the 
dye lead the opinion that urinary excretion the intensely yellow menadione 
was responsible for the pigmentation the fur. Perhaps due the irritating 
properties menadione, the male rats appeared voiding small amounts 
nearly all the time; the fur around the genitalia was customarily wet with urine. 

After about 200 days the diets, the rats were sacrificed severing the 
abdominal aortae under ether anesthesia. Blood samples were taken from the 
aortae and red blood cell counts and hematocrit values were determined shown 
Table VII. Although the red blood cell counts for the male rats the highest 
dietary level seem low (average, 5.73 10°), the average red blood cell counts 
and hematocrit values the experimental rats probably not differ significantly 
from those the control rats. 

the time sacrifice, certain organs were dissected out and weighed (Table 

From the laboratories Biochemistry and Pharmacology, University Rochester 


School Medicine and Dentistry. 
were female rats fed the highest level menadione. 
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VIII). Grossly, only effect the menadione was evident: the spleens the 


male rats receiving the highest level menadione were very large and black. 
The average weight these spleens was more than twice that the control rats. 


340 MALES 


100 
280 
260 
240 
200 
180 
160 
140 
120 
100 
TIME DAYS 
TABLE VII 
Blood studies rats receiving menadione 
DIETARY LEVEL MENADIONE (%) AVERAGE RED AVERAGE HEMATOCRIT VALUES 
Male controls 8.07 46.8 
0.1 8.08 44.9 
0.3 7.00 44.1 
0.8 5.73 44.5 
Female controls 7.79 43.2 
0.1 6.49 44.7 
0.3 6.83 42.0 


Samples the tissues listed Table VIII and also samples small and large 
intestine and sometimes ovaries testes were taken for histological examina- 
tion. Dr. John Carter, the Department Pathology, reviewed the tissue 
sections. His conclusion stated that significant changes from the normal 
control rat tissues were encountered. 

the time autopsy, the jaws were dissected sufficiently permit careful 
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inspection the molar teeth. The technique this examination binocular 
microscope has been previously described (8). The findings were re- 
corded charts the rat molars and have been condensed under headings 
(Table IX), (a) average number carious teeth, (b) average number 
teeth totally destroyed and (c) average number carious cusps. each case, 
the values are reported per rat. Since significant differences were observed 
the number lesions male vs. female rats upper vs. lower jaws, the 
data for all are grouped clear that case did the incorporation 


TABLE VIII 
Organ weights rats receiving menadione 
DIETARY LEVEL OF AVERAGE WEIGHTS OF ORGANS 
Brain Liver Spleen Kidney Lungs Heart Stomach 


Part male rats 


Controls 1.80 9.43 0.78 1.78 1.69 1.15 1.09 
0.1 1.69 8.90 0.92 1.77 1.04 1.02 
0.3 1.55 9.09 0.79 1.72 1.93 1.00 1.11 
0.8 1.80 9.35 1.85 1.68 1.33 0.93 1.25 
Part female rats 
Controls 1.80 9.43 0.78 1.78 1.69 1.15 1.09 
0.1 1.69 8.90 0.92 1.73 1.77 1.04 1.02 
0.3 1.55 9.09 0.79 1.72 1.93 1.00 1.11 
TABLE 
caries rats receiving menadione 
Controls 4.9 0.85 12.8 
0.1 4.5 0.94 11.7 
0.3 5.2 0.88 13.3 
0.8 5.4 1.00 14.7 


the various amounts menadione into the HWC diet have any marked effect 
the caries incidence. Each the group averages were compared with the 
others the several diets using the Fisher “‘T” test; none the comparisons 
was significant difference obtained. 


SUMMARY 


(1) Eighty-five male and female albino Wistar strain rats were placed diets 
containing 0.1, 0.3 and 0.8% menadione. 

(2) Diet containing 0.1% menadione produced little, any, change growth 
rate. Diet containing 0.3% menadione produced measurable diminution 
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growth male and female rats. well marked growth rate loss occurred 
male rats fed diet containing 0.8% menadione. 

(3) The male rats receiving 0.8% menadione their diets were found 
have low average RBC count; otherwise these counts and average hemocratic 
values did not differ any the experimental groups from the control values. 

(4) autopsy, the spleens the male rats which received the highest levels 
menadione were very large (twice heavy those control rats) and black 
color. Otherwise the organs showed normal average weights, and appeared 
normal grossly and histologically. 

Experimental caries developed equally rats fed various levels 
menadione. 
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TEST THE EFFECT FLUORIDE-CONTAINING DENTIFRICES 
DENTAL CARIES! 


BASIL BIBBY 
Tufis College Dental School, Boston, Mass. 


analysis (1) available information the mode action fluorine 
reducing the activity dental caries suggested that this effect was largely 
the result reaction between the dilute solution fluorides contained the 
drinking water and the external surfaces the teeth. Strong support for this 
hypothesis was given our demonstration (2) that dental caries school chil- 
dren could considerably reduced making few applications year 
more concentrated fluoride solution. This immediately suggested the possi- 
bility that more frequent applications fluorides the teeth, such could 
brought about the use fluoride-containing dentifrices, should produce like 
effects even mixtures much lower fluoride content were used. This paper 
reports the results year clinical study the subject. 

September 1942, groups test subjects were organized from amongst 
the residents Catholic Orphanages and the students Tufts College Dental 
School. These patients were examined dentist using mirror and probe and 
all dental defects, fillings and absent teeth recorded. the basis the dental 
conditions the patients each group was divided into subgroups. ‘These were 
set contain almost identical numbers persons showing average, more 
than average and less than average activity dental decay. ‘This resulted 
each experimental subgroup having approximately the same total number 
non-carious tooth surfaces the beginning the experiment. ‘These various 
subgroups patients were then placed experimental and control dentifrices. 
Table shows the composition various groups the beginning the experi- 
mental regimes. The test dentifrices were supplied the Proctor and Gamble 
Company, and prepared adding sodium fluoride liquid dentifrice similar 
their commercial product and specially prepared paste. The concentra- 
tion the various dentifrices was follows: paste 3702, 0.01%; liquid 3724, 
fluoride; liquid 3725, 0.01%; paste 4211, 0.1%; liquid 4213, 0.1% approxi- 
mately 4.0. 

ensure proper use dentifrices, orphanage patients were instructed use 
them daily and arrangements were made provide supervision all study 
groups. Vincent’s Orphanage the supervising dental hygienist met groups 
children and gave instruction the procedure tooth brushing and supplied 
each child with tooth brush. Thereafter she visited the orphanage regularly 
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giving oral prophylaxes the children each year. prevent interchange 
dentifrices the Sisters the Orphanage distributed the appropriate dentifrice 
each night the members the “red” teams and the teeth were 
cleaned under supervision. Supervisory arrangements the Home for 
Destitute Catholic Children were the same the Orphanage. Basic dental 
care was provided visiting dentists both institutions aided members 
the staff Tufts College Dental School. instances dental service was 
provided private dentists. 

Dental students were under direct supervision the staff the Dental 
School. They were instructed the purpose the experiment and disin- 
terested students excused from participation. Students, except those the 
group, were instructed abandon their present dentifrices and use the 


TABLE 
Patient groups beginning experiment 


DENTRIFRICE SUBGROUPS 
NO. OF 


STUDY GROUP PATIENTS 


AGE RANGE 


Subgroup Dentifrice used 

St. Vincent’s Orphanage 103 5-16 “Red” 3725 
Home for Destitute Catholic 3724 

Control various 
Sophomore students 18-23 Paste 3702 
Liquid 3725 

Control various 
Freshmen students............... 18-23 Paste 3702 
Liquid 3725 


experimental dentifrice least once each day. Individual tubes boxes 
paste and new toothbrushes were distributed the students the beginning 
the experiment and periodically thereafter. distributions denti- 
frices were made prior vacation periods. 

Early the experiment became apparent that the turnover patients 
the orphanages was much more rapid than had been given expect those 
charge. This was presumably the result improved financial situation 
the patients’ families which made possible the reestablishment homes and the 
same economic conditions apparently resulted great increase the rate 
adoption from amongst the children the Home for Destitute Catholic Children. 
Records were kept the new addresses patients withdrawing from the Or- 
phanage and the Home for Destitute Catholic Children and dentifrices were 
delivered mailed the new addresses. The hygienist made home visits 
wherever possible. 
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During the early months 1943 sample reexamination was made the 
teeth the children St. Vincent’s Orphanage. This gave some evidence 
reduction the activity dental decay those children using the fluoride- 
containing dentifrice. 


TABLE 
Caries increment during first year using dentifrices 


NO. OF 


SOUND 
NO. COM- NO. OF SOUND TOOTH SURFACES ” 
AND FILLED 
(DF 
Fluoride dentri- Total 2785 123 
frice 3725 Permanent 2412 3.3 
Deciduous 1373 3.1 
Total 4024 118 2.9 
frice 3724 Permanent 2950 2.5 
Deciduous 1074 4.0 
Total 3331 140 4.2 
frice 3725 Permanent 2104 106 5.0 
Home Deciduous 1227 2.8 
Catholic Children 
Total 2268 3.0 
frice 3724 Permanent 1461 3.5 
Deciduous 2.2 
Fluoride paste Permanent 
3702 (Total) 2571 141 5.5 
Permanent 
Control Permanent 


(Total) 2123 4.5 


Fluoride paste Permanent 


3702 (Total) 2560 113 4.4 
Permanent 
Control Permanent 


(Total) 2076 4.6 


Beginning September, 1943 all the patients participating the experiments 
were reexamined. patients not residence the Orphanage Home 
were recalled the time reexamination, but responded poorly. second 
recall notice offering financial inducement produced little better results. The 
examiner and hygienist then made home visits all children the metropolitan 
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area. Again the results were disappointing, and became apparent that home 
cooperation was poor that the effort maintain contact with these patients 
was abandoned. Information the caries increment the various groups 
Approximately months after the first reexamination the dentifrices used 
the experiments were changed. Paste 4211 was substituted for paste 3702. 
This new paste differed from the old (3702) only that the sodium fluoride 
concentration was increased from .01% 0.1%. Instead dentifrice 3725 
containing sodium fluoride concentration 0.01% acidulated liquid denti- 
frice (4213) containing 0.1% sodium fluoride was used. The dental student 
group had remained relatively constant during the first year, but few substitu- 
tions were made include new students place some who had withdrawn. 


TABLE III 
Acidophilus counts users fluoride dentifrices 


ACIDOPHILUS COUNTS 


GROUP SUBGROUP NO. PATIENTS 


Fluoride dentifrice (4213) 
Control dentifrice 3724 


Fluoride paste 4211 


Freshmen Students Fluoride dentifrice 4213 
Control 
Fluoride paste 4211 
Sophomore Students Fluoride dentifrice 4213 
Control 


the Orphanage groups new pupils were examined take the place ap- 
proximately who had withdrawn during the past year. similar procedure 
the Home for Destitute Catholic Children added new patients that 
group. 

April, 1944, after months use the new dentifrices, Lactobacillus aci- 
dophilus counts were run 243 the patients using the experimental and con- 
trol dentifrices determine whether these counts gave any indication differ- 
ences caries activity. The results this test, which are shown Table III, 
gave evidence caries reduction the experimental groups. 

During September, 1944, one group students (Sophomore) who were about 
graduate from dental school was reexamined. The other group students 
(Freshman) were reexamined during the month October. September the 
last examination the St. Vincent’s group was completed. November the 
last reexamination the Home was made. 

Thus the patients these various groups used the new dentifrices for periods 
from 8-10 months. The results the second period dentifrice use are 
given Table IV. ‘Table records the increment caries the patients who 
continued the use dentifrices over full 2-year period. 


>10, 000 <10, 000 
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The results presented Tables II, III, and give evidence reduc- 
tion the activity dental decay those patients using fluoride-containing 


dentifrices. 


TABLE 


The fact that there was caries reduction the adult (dental 


Caries increment during second year using dentifrices 1943-44 


STUDY GROUP 


St. Vincent’s Orphanage 


Home 
Catholic Children 


Freshmen students 


Sophomore students 


SUBGROUP 


frice 


Control 
frice 


denti- 


Fluoride 
frice 


denti- 


Control 
frice 


denti- 


Fluoride paste 


frice 


Control 


Fluoride paste 


frice 


Control 


NO. COM- 
PLETING 
YEAR 


NO. OF SOUND TOOTH 
SURFACES AT BEGINNING 


NO. 

SOUND 
SURFACES 
BECOMING DF% 


Total 
Permanent 
Deciduous 


Total 
Permanent 
Deciduous 


Total 
Permanent 
Deciduous 


Total 
Permanent 
Deciduous 


Permanent 
(Total) 


Permanent 
(Total) 


Permanent 
(Total) 


Permanent 
(Total) 


Permanent 
(Total) 


2721 


Permanent 


1981 


1.5 
1.5 
1.5 
1.1 
1.3 
1.5 
1.9 

0.2 
1.9 
2.0 
1.8 
122 5.0 
4.2 
3.3 
3.7 
101 3.7 
3.5 


student) groups not surprising and keeping with Arnold, Singleton and 
Dean’s (3) findings Coast Guard cadets and the unpublished results (4) 
fluoride mouthwash experiment dental students. The result the children’s 
groups contrary our expectations and view the well established caries- 
reducing effect produced when fluoride applications are made the tooth sur- 
faces children difficult explain. The results are even more surprising 


1673 
1064 
842 
3257 
547 
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when considered relation some our unpublished findings (4) which have 
demonstrated that when sodium fluoride—hydrogen peroxide mixtures are used 
routine dental prophylaxes, given dental hygienists, definite caries reduc- 


TABLE 
Caries increment patients using dentifrice over two year period 1942-1944 


SURFACES 
NO. SOUND TOOTH 
STUDY GROUP SUBGROUP SURFACES BEGINNING BECOMING DF% 
CARIOUS 
AND FILLED 


4.3 
frice Permanent 928 5.2 


Deciduous 742 
Total 2159 3.3 
frice Permanent 1553 3.7 
2.3 


Total 1746 110 6.3 

frice Permanent 1287 7.5 

2.8 
Catholic Children Total 1461 5.5 
frice Permanent 1003 6.2 

4.1 


Deciduous 458 


Permanent 
(Total) 2571 


Fluoride paste 


Freshman students 
frice 


Permanent 
(Total) 2046 196 9.6 


Permanent 
(Total) 2123 163 


Permanent 
(Total) 2560 192 


Control 
Fluoride paste 


Sophomore students 
frice 


Permanent 
(Total) 2858 238 8.3 


Permanent 
(Total) 2076 165 7.9 


Control 


tion results. view accumulating evidence indicating that the caries- 
reducing effects fluorine are most marked young teeth, seemed worth- 
while analyze our findings see they indicated any increased evidence 
caries prevention the newly erupted molars compared with the older molars. 
evidence such effect was found. 

difficult suggest reasons why caries reduction was produced 
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our groups children. The possibility that the mixing sodium fluoride with 
other dentifrice constituents rendered inactive largely ruled out pre- 
liminary test tube studies which showed that the dentifrice mixtures exerted 
solubility reducing effect powdered enamel. Another possible explanation 
that because the relative inefficiency tooth brushing, especially chil- 
dren, reaching all the surfaces the teeth the fluoride solutions were not 
brought intimately contact with the tooth surfaces done when fluoride 
applications are made dentist tooth surface which has been mechani- 
cally cleansed. This would particularly true the interproximal spaces and 
tooth fissures where most caries children originates. The difference caries 
incidence our groups children between the first and second year the 
experiment introduces disturbing factor and suggests that our results may 
have been vitiated some extraneous factors such modifications institu- 
tional regulations changes diet occasioned war-time conditions. 
the present time however not possible account for this marked reduction 
caries activity satisfactory way. 


SUMMARY 


2-year study the effect the use fluoride-containing dentifrices was 
carried out groups dental students and orphanage children. evidence 
reduction caries activity was found. 
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OBSERVATION INCREASED CARIES ACTIVITY FOLLOWING 
INTERRUPTION TOPICAL FLUORINE 
APPLICATIONS! 


BERTON McCAULEY PETER DALE 


Division Dental Research, The University Rochester School Medicine and Dentistry, 
Rochester, 


The hypothesis that the incidence dental caries may reduced applying 
fluoride solutions the teeth had its origin the findings large number 
investigations into the relationship between fluorine and tooth decay. Dean 
(1, established the inverse relation between caries and the amount 
fluorine drinking water. Armstrong and Brekhus (5) discovered that un- 
affected enamel carious teeth contains significantly smaller proportion 
fluorine than enamel sound teeth. Volker (6, demonstrated, vitro, that 
fluorine adsorbed from solutions powdered enamel, and that artificially 
fluorosed enamel and dentin are more resistant acid dissolution than normal 
dental tissues. vivo experiments Perry and Armstrong (8) verified the 
ability enamel take fluoride from solution. Finally, Sognnaes (9) re- 
ported reduction experimental caries rats locally applying potassium 
fluoride solution the teeth. 

The postulate was clinically tested 1942. Bibby (10) studied the effect 
sodium fluoride solution containing 0.1% fluorine applied 4-month inter- 
vals over period yearto the teeth diametrically opposed quadrants 
children years age. Cheyne (11) observed the influence solution 
potassium fluoride containing 0.05% fluorine applied twice all the teeth 
comparable children served control. Both investigators described ap- 
proximately 50% reduction the incidence caries resultof the applica- 
tions. Bibby (12) later reported decrease effectiveness the basis data 
obtained the 2nd year his study. Recently, Knutson and Armstrong (13) 
found 40% reduction caries incidence treated quadrants compared with 
untreated quadrants 289 children and with 326 entirely untreated controls. 
Treated children received applications solution sodium fluoride 
during 8-week treatment period. Observations were made year after 
treatment. 

Present data were obtained attempt determine whether the caries- 
inhibiting influence topically applied fluorine maintained following inter- 
ruption serial applications. The study was begun the summer 1942 and 
completed far reported years later. 


This work was made possible grants the Carnegie Corporation New York and 
the Eastman Dental Dispensary Rochester. Received for publication October 13, 1945. 
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EXPERIMENTAL 


Subjects. group unselected volunteer children, boys and girls, 
living and about Brockport, New York, were the subjects investigation. 
All were native born, and for the most part spent their entire lives the vicinity 


TABLE 
Caries activiiy 361 permanent and deciduous teeth boys and girls years age 
year periodic topical applications fluorine and year suspended treatment 


NUMBER OF NEW LESIONS AND 


treatment | treatment 


(58% Increase) 


anterior and posterior teeth. 
anterior and posterior teeth. 


Brockport, area which water supplies contain less than 0.1 part per 
million fluorine. The sexes were well distributed ages ranging between 
and years the beginning the study (Table I). The average child was 
about years old. 


Examinations. Thorough oculo-instrumental examinations with excellent 
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equipment and under good lighting conditions were made initially and the 
end the and 2nd years thereafter. The stage development the denti- 
tion, loss teeth, location and extent carious lesions, and presence fillings 
were carefully charted. Right and left posterior interproximal (bitewing) 
radiographs supplemented the visual record every examination all but 
the youngest subjects. 

Fluorine applications. The children were assembled monthly intervals dur- 
ing the year study receive topical administrations aqueous sodium 
fluoride solution containing 0.1% fluorine. application consisted repeat- 
edly drawing pledget absorbent cotton, well moistened with the solution, 
over the exposed surfaces the maxillary and mandibular teeth side. 
Treated teeth were this manner kept moist for least minute. The jaws 
were held open during the entire procedure. Subjects were instructed spit and 
thoroughly rinse the mouth after each treatment. The number applications 
per individual ranged from (Table and averaged was exer- 
cised restrict the fluoride solution the teeth treated, but was not 
found feasible isolate them with cotton rolls other such device. 
was made clean otherwise prepare the teeth for treatment, influence the 
oral hygienic habits the children. 

Data compilation. Every tooth that was erupted and position the time 
the initial examination and had not been extracted exfoliated the final 
charting was studied individually. Others were omitted from consideration, 
thus rendering the study one teeth rather than persons. Tabulated infor- 
mation included the number filled and unfilled carious lesions. Discon- 
tinuities smooth surfaces visualized radiographically were assumed repre- 
sent caries. Carious pits fissures the same occlusal fossa were re- 
garded lesion focus decay. Gross destruction the crown was rated 
according the number decay foci indicated clinical and radiographic evi- 
dence. interproximal filling posterior tooth extending farther than 
the center the occlusal surface was considered representative lesion, 
one extending beyond the center and mesio-occluso-distal filling 
Extensions occlusal restorations into the buccal lingual surfaces were 
counted evidence additional lesions. the 2nd and 3rd examinations, 
obvious increase the amount tooth structure destroyed lesion observed 
the previous examination was scored and added the previous score 
for that tooth evidence caries activity the interim. new addition toa 
filling was scored likewise. 


RESULTS AND DISCUSSION 


The findings are indicated Table Altogether, the investigation involved 
361 teeth, 170 deciduous and 191 permanent. these, 182 were treated and 
179 were originally intended “untreated” Caries scores the 
initial examination were 108 treated teeth and teeth, total 

Parity the numbers new lesions observed treated and teeth would 


indicate that measures taken isolate them were ineffective. The data should not inter- 
preted signifying lack influence the part the fluoride solution, 
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203. After year fluorine applications, these scores were increased 
each category, raising the total score 267. Following interruption 
fluorine administrations during the 2nd year, the score for treated teeth was 
increased and that for “untreated” teeth 50, resulting final aggre- 
gate score 368: deciduous anterior teeth, permanent anterior teeth, 
170 deciduous molar teeth, and 156 permanent posterior teeth. 

Increased caries activity the year following suspension fluorine applica- 
tions may significant. Combined data from treated and teeth 
indicate growth 58% the yearly caries rate. view the wide age range 
represented and the consistency with which the rate increased among the indi- 
viduals studied, would appear quite possible that the augmented caries experi- 
ence was the result loss effectiveness the caries-inhibiting influence 
fluorine topically applied during the previous year. 

Available evidence does not indicate the complete relationship between the 
number frequency applications and the degree longevity caries inhibi- 
tion. However, would appear that topical administrations per year are 
significantly effective, whether they supplied intervals throughout the year 
(12) confined period few weeks (11, 13). single application 
apparently avail adults (14). 


SUMMARY 


2-year investigation the incidence caries 361 teeth children 
between and years age revealed marked increase rate following sus- 
pension periodic topical applications sodium fluoride solution received 
over period year. The results suggest that the caries-inhibiting effect 
series topical fluorine administrations restricted the absence continued 
applications. 


The authors are indebted Drs. Volker and Hodge for their efforts initiat- 
ing the study, Drs. Pearson and Gilda for assistance, and Dr. Moore 
for his cooperation placing our disposal the facilities and personnel his office 
Brockport, New York. 
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SALIVARY DILUTION 1-1000 SODIUM FLUORIDE SOLUTION 
USED MOUTHWASH!:? 


WALTER BOSSERT, D.D.S., JAMES DUNNING; 
Dental Division, Metropolitan Life Insurance Co., New York, 


Since January 1944, the Dental Division the Metropolitan Life Insurance 
Company, has offered mouthwash aqueous solution sodium 
fluoride patients who have just completed dental prophylactic cleansing the 
company clinic. The object this procedure has been conduct experi- 
ment caries control. not proposed analyze company dental records for 
caries until more time has elapsed, but the meanwhile, guide technique, 
wished know how much mouthwash the content described would 
diluted saliva during the period was held the mouth. 

One hundred cases were selected random, they appeared for their periodic 
cleansing the period from May 16, 1944 March 22, 1945. Both sexes were 
included. The ages the individuals varied from 59. Twenty-five cc. 
aqueous solution sodium fluoride, flavored, were measured out 
means graduate. This solution was held the mouth for minutes and the 
resultant material was again measured volume. The same procedure was 
repeated for minute period. The mouths the patients were assumed 
contain approximately much fluid after spitting before the introduction 
the wash. assure accurate measurement when bubbling occurred, drop 
caprylic alcohol was introduced. individuals the minute test was 
made first, and the remaining persons the minute test was made first. 
allow sufficient time between tests one was made the beginning the cleansing 
and the other toward the cleansing periods. Those individuals showing 
lowered volume, were eliminated from this portion the study. 

When 100 cases with both the and minute tests had been observed and 
the findings recorded, the totals were tabulated find the average volumes 
for each test period. The average increase volume each group was then 
calculated and from this the average rate dilution was found. 

The dilution the fluoride solution the saliva, two minutes was 0.8 
0.40 cc. per minute. Expressed percentage this 3.2% dilution 
the saliva. The dilution minutes was 1.3 cc. 0.43 cc. per minute. 
percentage this was 5.2% dilution. Thus, disregard absorption fluoride 
oral tissues and measure the effect dilution alone, the solution changed 


The opinions assertions contained herein are not construed official reflect- 


ing the laws the Navy Department the Naval Service large (Article 113, United 
States Navy Regulations). 


Received for publication September 26, 
Now serving Dental Corps, USNR. 
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minutes from (0.1%) solution solution, and 
results with those Becks and who determined the rate flow 
resting saliva for and minute periods sample 661 persons years 
age. These workers observed average flow 0.63 cc. 2-minute periods 
(as against 0.8 cc. our cases), and average flow 0.95 cc. minutes 
period (as against 1.3 cc. our cases). 

The average increase volume the and minute groups was analyzed 
find whether the process dental cleansing produced any change salivary 
flow. The resultant calculations made upon minute tests, showed 0.67 cc. 
the average increase volume for tests made the beginning cleansing, 
and 0.90 cc. the average increase for tests toward end cleansing. see 
important difference between these figures and may conclude that the 
process cleansing did not appreciably affect the volume change. For minute 
tests, 1.39 cc. and 1.30 cc. average increases volume were found, and again 
conclude that the process cleansing did not appreciably affect the volume 
change. 

Table includes data from all 110 cases, including the tests the indi- 
viduals showing below volume result. While was felt give truer pic- 
ture eliminate the below volume cases obtaining the average rate dilution, 
was thought interest include this table all 110 cases. Subdivision 
the data has been out show the possible influence the dental 
cleansing process, the sex and age the patient, and the season the year 
during which the test was performed. will noted that striking differ- 
ences grouping appear result the sub-division the data. The great- 
est number individuals with 2-minute retention the mouthwash showed 
increase dilution from 0.5 cc. The same concentration persons 
found each the subdivisions the minute test data. Three-minute 
rinses show most commonly increase from 1.0 1.4 and again all sub- 
divisions the minute data show similar most common increases. The pa- 
tients showing loss volume constitute only the total number cases. 
Even these cases are evenly distributed among the various subdivisions that 
hint given what condition any would most likely produce loss 
larger number cases, course, would needed here order 
give reliable answer. 

Table shows averages for only those individuals which volume increased. 
Here some significant differences are found subdivision the data. 
individuals” there was average increase 0.78 cc. for the first minute reten- 
tion period and increase 1.34 cc. for the minute retention period. The 
average increase volume for males much greater than for females both 
the and minute retention periods. Age does not seem significant 
factor except the 50-59 year age group where higher average increase 
volume found than the other age groups. Season does not seems 
significant factor, nor does the time the test related dental cleansing. 


Becks, H., and Wainright, W., Res., 22: 391, 1943. 


TABLE 


Volume changes cc. after retention cc. 1-1000 aqueous solution sodium fluoride 
mouthwash, mouth for and minute periods; 110 home office employees 
Metropolitan Life Insurance Company 


| TWO MINUTE RETENTION THREE MINUTE RETENTION 
les 
Age group 
Seasons* 
Dec. 21, Mar. 21, June 21, Sept. 21. 
TABLE 


Volume increases cc. after retention cc. 1:1000 aqueous solution sodium fluoride 
mouth wash mouth for and minute periods; 100 individuals 


“‘INCREASE CHANGE (COUNTING 


INCREASES ONLY) 
Two minute retention Three minute retention 
All individuals 1.34 
Before cleansing 1.38 
After cleansing 1.30 
Males 1.02 1.52 
Females 1.26 
Age group 
17-29 1.33 
30-39 1.26 
40-49 1.19 
50-59 1.44 2.11 
Seasons 
Winter 1.25 
Spring 
Summer 1.18 
Fall 1.39 


Lower limit used each case weights. 
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However, the summer period note slightly smaller increase than 
found other seasons. 

the course this study several problems arose. One these involved in- 
stances where the volume did not increase where even fell below cc. after 
the mouthwash was held the mouth for minute periods. The factors 
here may be: Salivary flow may have been inhibited, reduced below the rate 
tissue absorption. The tissues these cases may have absorbed more than 
usual, but not more than with water, since control tests with plain water pro- 
duced similar results. Not all test solution may have been spit out. 
Some the solution may have been swallowed. 

Where the volume recovered wash was less than repeated tests with 
water were substituted for the sodium fluoride tests obtain the best 
possible accuracy. The same results were obtained where the water was sub- 
stituted. Ten cases consistently decreasing volume were found, the 
total 110 cases, and all were eliminated from the main body the study. 
swallowing during the test afterward (where spitting was complete) assumed 
these cases, then this phenomenon must taken into consideration 
prescribing stronger solutions practice. might expect, pending more 
extensive study, that some all patients would swallow small amounts 
any mouthwash, the amount perhaps the dose administered. 


SUMMARY 


Through accurate measurements 100 individuals selected random, the 


rate dilution 1-1000 aqueous solution sodium fluoride held the mouth 
for and minute periods was ascertained. found that minutes the 
solution changed from (0.1%) (0.0969%) solution; while 
minutes there change from (0.1%) 1-1052 (0.0951%) solution. 
loss volume occurred all cases tested, but these cases were excluded 
from the foregoing computation. 

subdivision data into various categories showed that definitely greater 
increase volume occurred among males than among females the average, 
and persons both sexes the age group 59, though all younger age 
groups showed fairly uniform increases. Season and conducting the test 
before after the process dental cleansing made little difference the result. 

the instances where loss volume occurred estimated that possibly 
the dose administered was swallowed. ‘This finding should taken 
consideration prescribing mouth rinse greater toxicity than the present one. 


are greatly indebted Dr. Blatherwick, and Mr. Spiegelman the Metro- 
politan Life Insurance Company for their kind assistance this work. 


THE ISOLATION CANDIDA ALBICANS FROM ROOT CANAL 
UNDERGOING PENICILLIN THERAPY! 


HENRY BARTELS, D.D.S., MAURICE BUCHBINDER, 
School Dental and Oral Surgery, Columbia New York, 


This case particularly interesting because, under aseptic precautions, 
veast-like microorganism was isolated from the canal successive cultures 
and because control this microorganism penicillin therapy was 


CASE HISTORY 


The patient, year old woman, had visited her dentist for treatment painful upper 
right first incisor. The dentist opened into the canal and treated the tooth over period 
several weeks but subacute clinical symptoms persisted. The patient was first seen one 
(M. B.) June complained marked tooth tenderness pressure and 
feeling fullness the periapical region. radiograph revealed area rarefaction 
about the apex the canal was open and apparent clogging the root apex 
was discernable. Penicillin therapy was instituted. The canal was irrigated with 
units and penicillin saturated point containing about 1000 units was inserted. The canal 
was not June 19. The canal was again irrigated with penicillin, saturated peni- 
cillin point enclosed and the canal sealed with cement. June This treatment was 
renewed. June 25. The root canal contents were cultured. The rubber dam was applied, 
the crown the tooth swabbed with tineture iodine, then alcohol, dried, and the cement 
seal removed sterile bur. The cavity was treated similar fashion and the cotton 
point sterile point was inserted with sterile removed from the canal 
and dropped into tube sterile brain heart infusion broth. growth yeast-like 
microorganisms penicillin treatment was nevertheless 
second culture was taken with similar precautions and again microorgan- 
ism was obtained pure Penicillin therapy was continued. Judy Penicillin 
July 12. The patient complained apical tenderness and swelling the labial 
gingiva over the root apex was third culture secured under aseptic precau 
tions produced growth only the microorganism. Penicillin therapy was 
fistula had developed opening the labial gingiva. tooth was 
left open after irrigation and the installation penicillin saturated 23. The 
patient stated the tooth was again fourth culture revealed the absence 
the yeast-like microorganism but the presence was again 
employed previously July 25. Culture taken. growth microorganisms 
canal was dressed with metaphen-eugenol and sealed with cement. The 
tooth has remained comfortable for the past month. 


DISCUSSION 
The presence yeasts has been reported root canals. when 
compared with the frequency other microorganisms, particularly 
cultures, one must conclude the tinding veasts veast-like 
microorganisms rare infrequent occurrence. his chapter 
Received for publication September 26, 


316 HENRY BARTELS AND MAURICE BUCHBINDER 


bacteria the perapical area, mentions only Goadby having reported 
this region. Goadby (2), however, made attempt identification 
his so-called veasts. 

Microorganisms having the morphology when studied cultural 
methods are often found possess mycelium, structure never found among 
the true Such microorganisms are therefore designated yeast-like. 
These forms are often observed body tissues only the cell 
form. requires the determination their cultural characteristics. 
The method procedure pour fairly thick plates corn meal agar and cut 


deep streaks into the medium with needle carrying the inoculum. several 
days incubation the growth the surface the medium found consist only 
veast The growth beneath the surface the medium 
includes mycelium which attached, regular intervals, clusters yeast- 
like cells, conidia (commonly called are observed 
the genus Candida, tormerly known the Species this genus can 
further differentiated means fermentation Candida albicans 
dextrose and maltose with the production acid and gas 
charose with acid production only The microorganism isolated from the 
successive root canal cultures proved Candida albicans (fig. 1). 
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Candida albicans inhabitant the normal mouth and throat 
ham (5) calls attention the fact that Candida albicans can obtained from 
the mouth even where there evidence that pathogenic; however, she 
questions whether such infestation entirely harmless the host. The Candida 
albicans the incitant thrush the mouth and the vagina. found 
infections the lungs, skin lesions, and has been reported being present 
osteomyeleticlesion. Ingress toa root generally via the open canal. 
The Candida albicans resistant penicillin. Hobby, Meyer and (6) 
tested the activity penicillin, vitro, towards number microorganisms. 
They found that Candida albicans was one the non-susceptible microorganisms. 
Tested the plate cup method observed that concentration penicillin 
10,000 units had inhibitory action upon the Candida albicans strain isolated 
from the root canal. 

interesting note that the cultures which growth the Candida 
albicans was obtained were taken prior the appearance the fistula. The 
disappearance this microorganism after fistula formation probably was the 
result improved drainage together with the phagocytoic activity the 
inflammatory exudate about the tooth apex. 

The importance bacteriological examinations determine the type 
microorganism present the root canal together with knowledge which 
microbes are susceptible penicillin therapy emphasized our results. 


Penicillin resistant microorganisms must controlled with other germicidal 
antibiotic agents. 


SUMMARY 


Candida albicans was isolated successive cultures from root canal. 
This microorganism was resistant penicillin therapy. 
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PHYSIOLOGICAL SIGNIFICANCE PHOSPHOLIPID 
HUMAN SALIVA 


FRANCES KRASNOW 
The Murry and Leonie Guggenheim Dental Clinic New York 


and 
Marine Biological Laboratory, Woods Hole, 


Inquiry into the concentration phospholipid part comprehensive 
study the role the inorganic and organic constituents the total oral 
secretion, the total saliva, begun over decade ago. was prompted earlier 
investigation which purported the possibility greater aberration for some 
the salivary components than for their blood counterparts (Karshan, Krasnow 
and Krejci, 1931), (Krasnow, Oblatt and Hirschfeld, 1938) under certain con- 
ditions. the work evolved, preliminary evaluation the alcohol-ether 
soluble fraction indicated not only definitely determinable amounts, rather than 
questionable trace (Youngburg, 1932), but also wide range values with 
striking group demarcation. Compilation data was continued and date 
comprises the findings 207 cases representing both sexes varying age, 
economic status, mode living and conditions health. The quantitative 
procedure and the general and specific distribution values for particular 
groups will detailed here. 


METHOD ANALYSIS 


The uniformity samples collected for analysis was carefully controlled: 
First with respect the condition the subject who should (a) have had 
mishap, i.e. incident which would upset the usual daily physiological state, 
for the preceding week, (b) submit detailed record the regular dietary taken 
during this day interval, (c) have thoroughly cleaned teeth and mouth, and 
completely removed cosmetics from lips before retiring previous evening, (d) 
have enjoyed the habitual night’s sleep, (e) not rinse mouth nor clean teeth, 
eat, drink nor smoke the morning before collection, (f) plan interval 
hours including minute quiet period the laboratory between rising 
and collection. Secondly with reference the specimen, per se, which the 
beginning consisted only spontaneously flowing secretion until was found 
that the ml. required for the simultaneous determination constit- 
uents were more quickly secured suction through dental ejector, especially 
from very young children. The composition matched closely that similar 
volumes obtained the earlier procedure (Krasnow, Oblatt and Kaplan, 1936). 
Postabsorptive samples procured described can obtained any age and are 
reproducible, presenting consistency apparently definite 
biological plane. The analytical technique patterned after that for blood 
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lipid phosphorus (Krasnow, Rosen and Porosowska, 1935). Certain adjust- 
ments have been made standardizing each step fit the contrastingly low 
content obtaining saliva. Satisfying checks result when the method outlined 
below adhered to: 

Immediately after collection, ml. saliva (non-homogeneity insured 
stirring the saliva vigorously for minutes) are pipetted into ml. casse- 
role, covered with Whatman #50 filter paper mm. diameter previously 
immersed alcohol-ether mixture (3:1) for weeks, shaken times daily, 
then dried and stored covered containers. Evaporation carried out over 
boiling water bath just dryness. When cool, ml. (or sufficient com- 
pletely submerge the dried saliva) alcohol-ether (3:1) are added, boiled the 
water bath for seconds until the residue can loosened easily from 
the casserole with stirring rod. Extraction repeated boiling seconds. 
After cooling with casserole tilted position, allowing the solids sink, transfer 
made ml. glass stoppered volumetric flask. the liquid first poured 
and the residual solvent allowed volatilize, the particles adhere form 
mass which can moved into the flask without much difficulty. Then ml. 
solvent used wash the casserole, poured into the flask and followed 
second portion ml. for reextracting boiling whatever residue remained. 
The entire process cold and hot washing repeated. After bringing the 
contents the flask about ml., digested for seconds being constantly 
shaken while the water bath 100° cooled, made volume and mixed 
energetically. 

The filtrate, ml. ml. casserole, evaporated dryness over water 
bath. are added ml. nitric acid (sp. gr. 1.42) and the dish rotated 
such manner that the dried extract freed from the sides. Then 0.05 ml. 
sulphuric acid (sp. gr. 1.84), ml. 1:1 mixture saturated solutions 
potassium and sodium nitrate and ml. saturated potassium chlorate solution 
are introduced. Digestion carried out corrosion proof oven (Krasnow, 
Rosen and Porosowska, 1935) 85° for hours. When the odor fumes 
longer discernible, the resulting white crystalline product dissolved 
ml. water, heated boiling over tiny flame and transferred ml. conical 
centrifuge tube. This repeated twice with ml. water and allowed cool. 

Strychnine molybdate reagent (0.5 ml.) (Tisdall, 1922) used precipitate 
the phosphate, stirring minute intervals during the first half hour and 
allowing stand undisturbed for another minutes. After centrifuging for 
minutes about 2000 r.p.m., the supernatant fluid decanted, drained 
seconds and the mouth the tube wiped with filter paper. The precipitate 
washed twice with ml. water, care being taken that its surface disturbed 
only after the first washing. Each centrifugation should followed complete 
drainage supernatant fluid remove traces the precipitant. The strych- 
nine phosphomolybdate dissolved 0.5 ml. sodium hydroxide solution 
(0.25 M), diluted with 1.5 ml. water and transferred ml. glass stoppered 
volumetric flask. The centrifuge tube washed twice using ml. water each 
time. Potassium ferrocyanide solution 0.5 concentration ml.) and 
ml. hydrochloric acid (sp. gr. 1.18) are consecutively introduced while mildly 
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agitating the flask. After minutes, the mixture made volume. 
Readings are carried out against 0.5 ml. standard solution containing 
0.005 mg. phosphorus per 100 ml. 

Duplicate analyses usually checked within the limits exemplified these 
samples: 


Phospholipid 

Date Case Age Sex Mg. 100 ml. 
6/25/35 Enso 0.98 0.97 
12/10/35 Cnso 0.52 0.48 
11/10/36 Cnso 0.21 0.20 
9/28/37 123 Cnsl 0.19 0.17 
12/12/39 263 Enso 0.37 0.37 
3/26/40 291 Enso 0.63 0.68 


EXPERIMENTAL RESULTS 


General Distribution Values. The cases forming the basis this report 
are detailed Table They are aligned according ascending magnitude 
the salivary alcohol-ether soluble phosphorus. 

Inspection the figures reveals almost continuous up-grade content 
from 0.04 1.00 mg. per 100 ml., only values falling beyond that range 
1.21 and 1.79. Visualizing percentage distribution plotted along the ordinate 
and the concentration interval along the abscissa, there results asymmetric 
frequency polygon. Major skewness occurs beyond 0.40 while the rest the 
graph approaches normal bell shape with peak between 0.13 and 0.16 mg. 

Apparent Variation Concentration Distinguishing Normal and Abnormal 
Series. When the cases are divided into groups general health basis, 
one consisting those adjudged normal clinical and laboratory examinations 
and the remainder embraced the second, the curves fig. are obtained. 
This deemed permissible because most the ailments were considered mildly 
chronic with localized, generalized mixed symptoms. Low values, for the 
most part below 0.13 mg. per 100 ml., predominate individuals without ab- 
normality whereas 80% the analyses for the others rise above this level. The 
respective means are 0.119 0.011 and 0.246 0.015. Three decimal places 
are used order that there significant figures the standard error. Odds 
(Pearl, 1940) against the random occurrence such variation relative the 
standard error are 10". This predicates the probability character- 
istic differential mg. alcohol-ether soluble phosphorus per 100 ml. saliva 
setting off healthy persons from those affected with so-called low grade involve- 
ments. Except for few rare instances, the conditions represented were mouth 
dryness, fatigue, underweight, obesity, constipation, colds, aphthous stomatitis, 
nervous irritability and restlessness, nail brittleness, gingivitis, tooth decay, 
dental erosion. 

Characteristic Differential Effect Enhanced When the Abnormal Cases Are 
Subgrouped. Subclassification the abnormal subjects into series based 
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common dissimilarity narrows the spread concentrations, thus segregating 
each and portraying apparent dependence physiologic status. Fig. 
exemplifies the degree divergence from the normal Series I—Ins for sample 
subgroups: Series composed individuals with systemic malfunctions, 
demonstrates how definitely discernible may the difference concerning even 
small numbers cases. There not only decreased incidence contents 
below 0.13 mg. but also increased percentage those above it. Series 


TABLE 
Phospholipid Phosphorus Total Postabsorptive Saliva, General Distribution Values 
DATE INTERVAL AGE RANGE INTERVAL PER CENT 

per 100 
4/25/39 0.00-0.04 0.5 
12/ 3/35- 4/29/41 4-38 0.05-0.08 5.3 
5/42 3-43 0.09-0.12 17.4 
10/29/35- 5/42 6-54 0.13-0.16 18.4 
10/29/35- 5/42 6-33 0.17-0.20 13.5 
10/27/36- 2/24/42 11-51 4.3 
4/15/41 14-31 0.33-0.36 2.4 
12/10/35- 3/42 7-40 0.37-0.40 1.5 
1/14/36-12/21/37 21-42 0.41-0.44 1.5 
6/25/35 0.57-0.60 0.5 
9/28/37 32-35 0.61-0.64 1.0 
3/26/40 0.65-0.68 0.5 

0.73-0.76 
6/25/40 0.77-0.80 0.5 

6/25/35- 2/18/36 21-26 1.0 
6/25/35 0.97-1.00 0.5 
5/14/35 1.21 0.5 


IV—Cs comprising persons suffering from general indisposition well active 
tooth decay evidences enhanced aberrations with further reduction lower 
values accompanied accentuated increase higher ones. The frequency 
curve for Series affected only with tooth decay displays peak and 
span positions intermediate between the corresponding points for the others. 

Table gives evidence which corroborates this trend toward differentiation 
between the normal and abnormal. Besides details defining the series already 
referred to, tabulations are included for additional groups: Series V—Ens 
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Normal 


Frequency Values Per Cent 


Fig. Alcohol-ether soluble phosphorus total postabsorptive saliva. Abnormal 
cases toto compared with the normal. 


Normal 
Series II - Is 
Series 


- Cs 


Frequency Analytical Valuos Per Cent 


Fig. soluble phosphorus total postabsorptive saliva. Abnormal 
sub-groups representing different involvements compared with the normal. 
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representing individuals having general disturbances but affected dental 
series VI—Es suffering from systemic troubles well dental erosion; 
series VII—Ct, composite III and IV; series VIII—Et, combination 
and VI. 

The arithmetic mean each abnormal subgroup higher than that the 
normal, 0.119 0.011 mg. per 100 ml. saliva, thereby emphasizing the aberrance 
previously shown the mean 0.246 0.015 for all abnormal cases considered 
toto. Statistical evaluation results significant ratios, D/S.E. (Pearl, 1940) 
except possibly for Series II—Is. This class comprises few cases and consists 
conditions varying least from the normal. 

Need for Classification According Age Indicated. Greater Aberrance 
from the Normal Revealed Higher Age Levels than Lower ones. The age 
levels the several series listed heretofore are quite representative those 


TABLE 


Phospholipid Phosphorus Total Postabsorptive Saliva, Differences Analyses between 
Normal and Abnormal Conditions 


ODDS AGAINST CHANCE 


STANDARD ERROR 
per 100 

Without abnormality 
Series I—Ins.............. 3-20 0.119 0.011 

With abnormality 
Series Is............. 0.162 0.023 10.22 
Series 6-36 0.201 0.012 1.744 
Series 4-35 0.242 0.026 15,770 
Series V—Ens............. 13-66 0.328 0.043 1.744 
Series VI—Es............. 13-57 0.317 0.063 
Series VII—Ct............ 125 4-36 0.216 0.01 108 
Series VIII—Et........... 13-66 0.325 0.037 1.744 


generally expected for the respective conditions entailed. Thus, comparatively 
few persons are privileged enjoy complete health, freedom from any ailment, 
and then usually when young. Tooth decay particularly widespread, affect- 
ing individuals from childhood early adulthood. Contrarily, dental erosion 
appears characteristically early adulthood and continues into late life. Only 
occasional exceptions are met. 

Since the ages the normal series I—Ins are lower and the range narrower 
than for the abnormal subgroups, inquiry was made into the relative levels 
the analytical figures corresponding lower and higher ages, i.e. below and 
above years. The results are summarized Table III. 

First, may noted that once more the abnormal series, though delimited 
age and number cases, exhibit means elevated above the normal. Secondly, 
the figures obtaining the b-series representing age levels over years (indi- 


CASE TYPE 


Without abnormality 


Series 


With abnormality 


Series 


Series 


ee 
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NUMBER 


TABLE III 


Phospholipid Phosphorus Total Postabsorptive Saliva, Comparison Aberrance from the 
Normal Lower and Higher Age Levels 


AGE 


mg. per 100 
3-20 0.119 0.011 
5-20 0.170 0.027 
6-20 0.191 0.01 
21-36 0.235 0.015 
4-20 0.216 0.03 
21-35 0.294 0.058 
13-20 0.190 0.035 
21-66 0.343 0.048 

TABLE 


Phospholipid phosphorus total postabsorptive saliva 
Increased concentration higher ages 


SERIES COMPARED 


AGE RANGE 


mg. per 100 mi. 
0.191 +0.01 
0.235 +0.015 
0.216 +0.03 
0.294 +0.058 
0.190 +0.035 
0.343 
0.197 +0.025 
0.255 +0.010 
0.253 
0.334 +0.041 
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ODDS AGAINST CHANCE 
DIFFERENCES BETWEEN 
MEANS RELATIVE TO 
STANDARD ERROR 


| ODDS AGAINST 
| CHANCE DIFFER- 
ENCES BETWEEN 
MEANS RELA- 
TIVE TO STAND- 
ABD ERROR 


106.3 


cated the class designation) are higher than those lower age interval 


the a-series (marked with 


Witness, 0.191 0.010 and 0.235 0.015 


for series III 0.190 0.035 and 0.343 0.048 for series 


10.22 
Series 307 
IVb—Cso...... 287 
Series Va—Ensl...... 16.41 
Vb—Enso..... 
Series VIb—Eso...... 121.1 
6-20 
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the course these investigations, was found that return health was 
associated with change the salivary alcohol-ether soluble phosphorus from 
aberrant values toward the normal, 0.119. This followed irrespective age 
level, thus indicating the possiblility employing 0.119 0.011 reference 
mean compute the comparative significance the findings Table III. 
The odds are great enough give probable statistical meaning the means 
not definite and call for analysis additional cases, notwithstanding that 
their distinctly elevated means portend some degree certainty. 

Further review the data Table III presents the possibility comparing 
the salivary alcohol-ether soluble phosphorus content obtained for the older and 
younger subdivisions series III, and The increments may then 
viewed variations specific difference age level. This done Table IV. 
The critical ratios D/S.E. are lower than those Table III. They indicate 
that aberrances due age alone although they may exist are all probability 
less marked than those brought disease. The figures therefore bear out 
general biological tendencies. 


SUMMARY 


Phospholipid phosphorus present human saliva estimable amounts. 
Thus far determinations have been made 207 persons variously conditioned. 

Low values predominate individuals adjudged normal clinical and 
laboratory examinations. 

Higher concentrations obtain those above years than younger 
ages. The differences are less than those effected disease and therefore, 
bear out general biological tendencies. 

Physiological malfunctions, even mild types are associated with contents 
above the normal average, 0.119 0.011 mg. per 100 ml. saliva—exemplified 
0.191 0.01, 0.294 0.058, 0.343 0.048. Such analyses may serve 
diagnostic aids establishing early deviation from health and would 
instrumental helping maintain optimal well-being. 


Sincere thanks acknowledged Edith Oblatt and Helen Zervakos for their con- 
scientious assistance. 


REFERENCES 


M., Krasnow, F., anp E.: Study Blood and Saliva Relation 
Immunity and Susceptibility Dental Caries. Res., 11: 573, 1931. 

Krasnow, F., I.: Salivary Analysis Patients Subject 

Krasnow, F., B., N.: Collection Human Saliva for Quanti- 
tative Biochemical Studies. Res. 15: 367, 1936. 

Krasnow, F., Rosen, anp Y.: Determination Lipid Phosphorus 
Ether Soluble Phosphorus). Lab. and Clin. Med. 20: 1090, 1935. 

R.: Introduction Medical Biometry and Statistics. 3rded. (Philadelphia, 
Saunders: 1940.) 

F.: Rapid Colorimetric Method for Quantitative Determination Inorganic 
Phosphorus Small Amounts Serum. Biol. Chem. 329, 1922. 

E.: Phosphorus Metabolism, The Phosphorus Salvia with Special 
Reference Dental Caries. Res. 12: 267, 1932. 


SUPPLEMENT 


SUBSCRIBERS THE JOURNAL, 1945 


Charles Darlington Isadore Hirschfeld 

Isaac Schour Louis Grossman 
Roy Rinehart Lundquist 
Paul Kitchin Emil Mueller 

Robert Blackwell George Teuscher 
Alfred Kohn Godfrey Schroeder 
Arthur Corby Ernest Bach 


Bror Eric Dahlgren 


327 


SUPPLEMENT 


II. INTERNATIONAL ASSOCIATION FOR DENTAL RESEARCH! 


Compiled Harron, Secretary-Treasurer 


ROSTER 


The Sections are listed and numbered the order their founding. the following 
list members the section numbers are used indicate section membership. 


Boston 

Chicago 

Toronto 

Ann Arbor 

San Francisco 
Minnesota 

Philadelphia 
Pittsburgh 

St. Louis 


New York 


Vienna 
New Haven 


(discontinued, 1940) 


Cleveland 

Winnipeg 

London 

Washington 
Columbus 

Louisville 

Prague 


Richmond 

Rochester 

Budapest 

Chengtu 

Johannesburg 
Iowa City 

Detroit 

New Orleans 
Palestine 

Houston 


OO OND W 


Halifax Baltimore Indianapolis 
Tennessee 
REGISTER MEMBERS? 


NORTH AMERICAN MEMBERS 


20, Dental School, Maryland, Baltimore Md. 
ALLEN, JR., 1844 Coles Bldg., Portsmouth, Ohio 

20, 831 Park Ave., Baltimore, Md. 

ANDERSON, Dental School, Tufts College, Boston 15, Mass. 

630 West 168th St., New York, 


22, Dental School, Medical College Virginia, Richmond, Va. 
ARNOLD, 17, National Institute Health, Bethesda 14, Md. 

17, Army Medical Museum, Washington, 

407 Professional Bldg., Pasadena, Cal. 

*L. Baker, 230 Beacon St., Boston, Mass. 

11, Dental School, Dalhousie U., Halifax, Nova Scotia 
17, 2319 Grant St., Berkeley, Cal. 

1121 West Michigan St., Indianapolis Ind. 

10, 3556 Caroline St., St. Louis, Mo. 

Harry Bear, 22, Dental School, Medical College Virginia, Richmond, Va. 
Bean, 11, Medical School, Dalhousie U., Halifax, Nova Scotia 
Hooper Foundation, California, San Francisco, Cal. 
**M. Berman, Camp Grueber, Oklahoma, Dental Clin. #2. 

BERGER, 654 Madison Ave., New York 21, 

1817 West Polk St., Chicago, 


the armed services. 

The proceedings the twenty third general meeting (Chicago, May 27, 1945) were pub- 
lished the R., 24: 189, 1945 (this volume). 

number following name indicates membership section shown the key 
the sections immediately preceding this list. 


328 


801 Medical Arts Bldg., Minneapolis, Minn. 
630 West 168th St., New York, 
BEVELANDER, 477 First Ave., New York 16, 
Dental School, Tufts College, Boston 15, Mass. 
15, 7-8 Medical Arts Bldg., Winnipeg, Manitoba 

Kellogg Foundation, Battle Creek, Mich. 

1263 West Pratt Blvd., Chicago 26, 
950 East 59th St., Chicago, 
10, Missouri Theater Bldg., St. Louis, Mo. 
412 Beacon St., Boston, Mass. 
101 East 79th St., New York, 
BLUMENTHAL, Raleigh St., Boston 15, Mass. 
630 West 168th St., New York, 
10, 4559 Scott Ave., St. Mo. 
18, Dental School, Ohio State U., Columbus, Ohio 
Box, Bloor St., Toronto, Canada 
Dental School, Pennsylvania, Philadelphia, Pa. 
32, 1121 Michigan St., Indianapolis, Ind. 
National Institute Health, Bethesda 14, Md. 
10, 7239 Northmoor Drive, St. Louis, Mo. 
Dental School, Pittsburgh, Pittsburgh, Pa. 
10, 4952 Maryland Ave., St. Louis, Mo. 


* 


27, Surgeons General’s Office, Washington 25, 


2301 Salem Ave., Dayton, Ohio 

14, 1400 Keith Bldg. Cleveland, Ohio 

Brown, 1816 Franklin Ave., Columbus, Ohio 

Brown, 18, Hamilton Hall, Ohio State U., Columbus, Ohio 
Brown, 3704 AAF, Base Clinic Kessler Field, Miss. 
27, Dental School, Iowa State U., Iowa City, Iowa 


150 West 55th St., New York, 

Dental School, Michigan, Ann Arbor, Mich. 
Burn, 350 Henry St., Brooklyn, 

Dan 311 Chicago Ave., Chicago 11, 

950 East 59th St., Chicago, 

150 Broad St., Columbus, Ohio 


4918 Rice St., Chicago, 

17, 1726 Eye St., W., Washington, 


Charter member. 
the armed services. 


BrasHEAR, 22, Dental School, Medical College Virginia, Richmond, Va. 


329 


330 SUPPLEMENT 


14, 2109 Adelbert Road, Cleveland, Ohio 

27, Dental School, Iowa State U., Iowa City, Iowa 

10, 3556 Caroline St., St. Louis, Mo. 

Lake Wales, Florida 

220 West 42nd St., New York, 

33, Meharry Medical College, Nashville, Tenn. 
LOUGH, 22, Dental School, Medical College Virginia, Richmond, Va. 
COHEN, 1449 Medical Arts Bldg., Minneapolis, Minn. 
Coox, Dental School, Pennsylvania, Philadelphia, Pa. 

Elm St., Hartford, Conn. 

2864 Halsted St., Chicago, 

17, National Institute Health, Bethesda, Md. 

311 Chicago Ave., Chicago 11, 

18, 404 Hartman Bldg. Columbus, Ohio 
MAS Grant St., Toronto, Canada 
Cox, 200 Seventh Ave., Lagrange, 

22, 233 Spring St., New York, Y., Stern Co., Inc. 

32, Dental School, Indiana, Indianapolis, Ind. 

Cross, 1224 Evans Ave., Denver, Colo. 

CROWELL, 211 South 12th St., Philadelphia, Pa. 
ary Dental School, Michigan, Ann Arbor, Mich. 
Bay State Road, Boston, Mass. 


23, 260 Crittenden Blvd., Rochester, 

153 Bay State Road, Boston, Mass. 

**C. 209 East 23rd St., New York, 

401 Exchange Bank Bldg., Orlando, Florida 

Dental School, Harvard U., Boston, Mass. 

17, National Institute Health 14, Bethesda, Md. 
33, 718 Union Ave., Memphis, Tenn. 

33, 718 Union Ave., Memphis, Tenn. 

200 West 59th St., New York, 
17, National Bureau Standards, Washington, 
**G. 19, 129 Broadway, Louisville, Ky. 

17, 4212 Russell Ave., Mt. Rainier, Md. 

711 State St., Ann Arbor, Mich. 

21, Dental School, Maryland, Baltimore, Md. 
14, 2165 Adelbert Road, Cleveland, Ohio 

*W. 140 East 80th St., New York, 

Dental School, Michigan, Ann Arbor, Mich. 


Charter member. 
the armed services. 


East, 600 West 168th St., New York, 

Easton, 27, AAF Regional Hosp., Truax Field, Madison, Wis. 

11, Biks Bldg., Halifax, Nova Scotia 

Epwarps, 18, Anatomy Dept., Ohio State U., Columbus, Ohio 
Epwarps, 300 West 47th St., Country Club Plaza, Kansas City, Mo. 
Dental School, Kansas City, Kansas City, Mo. 
31, Dental School, Texas, Houston, Texas 

358 Commonwealth Ave., Boston, Mass. 

230 College St., Toronto, Canada 

17, National Institute Health, Bethesda, Md. 

4001 Spruce St., Philadelphia, Pa. 

6600 Dalzell St., Pittsburgh, Pa. 

357 Lowry Medical Arts Bldg., St. Paul, Minn. 

516 Sutter St., San Francisco, Cal. 

17, 3726 Connecticut Ave., W., Washington, 


17, 1726 Eye St., W., Washington, 
1908 St. Charles Road, Maywood, Ill. 

11, Gottingen St., Halifax, Nova Scotia 
22, 321 Franklin St., Richmond 20, Va. 

22, Dental School, Pittsburgh, Pittsburgh, Pa. 

23, State Health Dept., Albany, 

CHARLOTTE Fisk, 322 Eighteenth Ave., E., Minneapolis, Minn. 

Dental School, California, San Francisco, Cal. 
22, Dept. Chemistry, Pittsburgh, Pittsburgh, Pa. 

Lewis Fox, West Ave., South Norwalk, Conn. 

Fraser, 17, National Institute Health, Bethesda, Md. 

Frey, 4255 Moody Ave., Chicago, 

Medical Center, California, San Francisco, Cal. 


17, National Institute Health, Bethesda, Md. 
Garrison, 10, Fairfield, 

Garvin, 15, 314 Sommerset Bldg., Winnipeg, Canada 

*W. Gres, 632 West 168th St., New York, 

17, National Bureau Standards, Washington, 
**C. 14, 10465 Carnegie Ave., Cleveland, Ohio. 

450 Sutter St., San Francisco, Cal. 

Ginn, 29, Dental School, Loyola U., New Orleans, La. 

GLICKMAN, 483 Beacon St., Boston 15, Mass. 

17, 1726 Eye St., W., Washington, 
21, 2408 Eutaw Place, Baltimore, Md. 


Charter member. 
the armed services. 


332 SUPPLEMENT 


501 Second National Bnk. Bldg., Ann Arbor, Mich. 
1737 Chestnut St., Philadelphia, Pa. 

1420 Hall St., Dallas, Texas 

18, 350 State St., Columbus, Ohio 

Grecory, American Museum Natural History, New York, 
32, 1121 Michigan St., Indianapolis, Ind. 

Grossman, Medical Arts Bldg., Philadelphia Pa. 

222 Superior St., Chicago 11, 

10, 4559 Scott Ave., St. Louis, Mo. 


Gustav 239 Central Park, West, New York, 

Institute Pathology, Western Penna. Hospital, Pittsburg, Pa. 
21, Dental School, Maryland, Baltimore, Md. 

32, 1121 Michigan St., Indianapolis, Ind. 

**CAROLYN 808S. Wood St., Chicago, 

Hampp, National Institute Health, Bethesda, Md. 

950 East 59th St., Chicago, 

Fort Winfield Scott, Cal. 

11, Roy Bldg., Halifax, Nova Scotia 

32, FMH Oceanside, Calif. 

Medical School, Tufts College, Boston, Mass. 

209 East 23rd St., New York, 

Hemmens, 950 East 59th St., Chicago, 

**Frep 808 Wood St., Chicago, 

Peter 17, National Bureau Standards, Washington, 
27, 705 Summit Ave., City, 

14, 2085 Adelbert Road, Cleveland, Ohio 

32, 1121 Michigan St., Indianapolis, Ind. 

730 Fifth Ave., New York, 

23, 260 Crittenden Blvd., Rochester, 

Station Hosp, Camp Callan, San Diego 14, Calif. 
FRANKLIN HOLLANDER, Mt. Sinai Hospital, St. and Fifth Ave., New York, 
2206 Third St., Los Angeles, Cal. 
630 West 168th St., New York, 

1004 Sharp Bldg., Lincoln, Neb. 

Peabody Museum, Harvard U., Boston, Mass. 

Howe, Forsyth Dental Infirmary, Boston, Mass. 

110 Pine Ave., Long Beach Calif. 

Medical Bldg., Oakland, Cal. 


Charter member. 
the armed services. 


3701 Main St., East Chicago, Ind. 

Jay, Dental School, Michigan, Ann Arbor, Mich. 
Dental School, Michigan, Ann Arbor, Mich. 
15, 314 Sommerset Bldg., Winnipeg, Manitoba 

Hill Point Ave., San Francisco, Cal. 

17, 1801 Eye St., W., Washington, 
19, First National Bnk. Bldg., Louisville, Ky. 

Jump, Dental School, California, San Francisco, Cal. 


18, 418 Beggs Bldg., Columbus 15, Ohio 
101 East 79th St., New York, 
Kanner, Box Imola, Calif. 
Lawson General Hospital, Atlanta, Ga. 
Harry 17, Farragut Medical Bldg., Washington, 
475 Commonwealth Ave., Boston, Mass. 
632 West 168th St., New York, 
17, Connecticut Apartments, Washington, 
21, Cambridge Apts., St. Charles St., Baltimore, Md. 
ALEXANDER 490 Post St., San Francisco, Cal. 
27, 741 Rundell St., City, 
Kerr, Dental School, Michigan, Ann Arbor, Mich. 

23, 260 Crittenden Blvd., Rochester, 
Dental School, Nebraska, Lincoln, Neb. 
10, University Club Bldg., St. Louis, Mo. 
28, Navy Base Hospital, Jacksonville, Florida 

Dental School, Michigan, Ann Arbor, Mich. 
18, Dental School, Ohio State U., Columbus, Ohio 
27, Dental School, Iowa State U., City, Iowa 
Henry 17, National Institute Health, Bethesda, Md. 
14, BOQ Columbus Hotel, USNTC Miami, Florida 
19, Medical School, Louisville, Louisville, Ky. 
Knutson, Public Health Service, Bethesda 14, Md. 
Jr., 10, 607 Grand St., St. Louis 17, Mo. 
**W. Koss, 32, 142 Tr. Ba., Ft. Lewis, Washington 
29, Dental School, Loyola U., New Orleans, La. 
Frances Krasnow, 422 East 72nd St., New York, 
17, 1835 Eye St., W., Washington, 


23, 277 Lake View Park, Rochester, 13, 

USNR NATS Den. Clinic, Corpus Christi, Texas 

Dental School, Tufts College, Boston 15, Mass. 

520 Beacon St., Boston, Mass. 


17, Bacteriology Dept., Maryland, College Park, Md. 


33, Dental School, Marquette University, Milwaukee, Wis. 


333 


Charter member. 
the armed services. 


334 SUPPLEMENT 


344 Fourteenth St., San Francisco Cal. 
630 West 168th St., New York, 
Officer, APO 722, Unit Postmaster, Minneapolis, Minn. 
Lewis, 28, David Whitney Bldg., Detroit, Mich. 
10, 4559 Scott Ave., St. Louis, Mo. 
22, Dental School, Medical College Virginia, Richmond, Va. 
*R. 22, Dental School, Medical College Virginia, Richmond, Va. 
King St., Auburndale, Mass. 
Mayo Clinic, Rochester, Minn. 


* 


28, Lowery Bldg., Detroit, Mich. 

Lowry, 17, Naval Operating Base, Norfolk, Va. 

950 East 59th St., Chicago, 

Dental School, Minnesota, Minneapolis, Minn. 

17, USN, San Diego, Calif. 

Harry 22, Professional Bldg., Richmond, Va. 


* 


18, 1005 Union Central Bldg., Cincinnati, Ohio 
10, Metropolitan Bldg., St. Louis, Mo. 

11, Medical School, Dalhousie U., Halifax, Nova Scotia 
Forsyth Dental Infirmary, Boston, Mass. 
428 Springfield Pike, Cincinnati 15, Ohio 

Hillman Hospital, Birmingham, Ala. 

Mann, Brooks General Hospital, Ft. Sam Houston, Texas 
311 Commonwealth Ave., Boston, Mass. 

Mason, Faculty Dentistry, Toronto U., Toronto, Canada 

630 West 168th St., New York, 

4612 Bayard St., Pittsburg 13, Penna. 

422 East 72nd St., New York, 

371 Commonwealth Ave., Boston, Mass. 

23, USPHS Sheepshead Bay Hosp., Brooklyn 29, 
Rt. Trooper Road, Norristown, Pa. 

17, National Institute Health, Bethesda, Md. 
21, 615 Wolfe St., Baltimore, Md. 

McCrea, 21, Pentagon Bldg., 543, Washington, 
18, 3391 High St., Columbus, Ohio 

McKay, 712 Exchange Bnk. Bldg., Colorado Springs, Colo. 
17, 1149 Sixteenth St., W., Washington, 

121 University Place, Pittsburgh, Pa. 

15, Medical Arts Bldg., Winnipeg, Manitoba 

*A. 580 Fifth Ave., New York, 

1520 Spruce St., Philadelphia, Pa. 

1108 Union Trust Bldg., Providence, 

Mayo Clinic, Rochester, Minn. 

D., Route Box 181, Los Gatos, Cal. 

*L. 363 Marlboro St., Boston 15, Mass. 

308 Michigan Toledo, Ohio 


Charter member. 
the armed services. 


191 Oakland Ave., Ann Arbor, Mich. 

Mary 1930 Chestnut St., Philadelphia, Pa. 

Ransom Randolph, Toledo, Ohio 

Medical School, Harvard U., Boston, Mass. 

19, Dental School, Louisville, Louisville Ky. 

Myers, 14, 2109 Adelbert Road, Cleveland, Ohio 


358 Commonwealth Ave., Boston, Mass. 

**C. 108 Rugby St., College Park, Ga. 
133 East 58th St., New York, 
Isaac 209 East 23rd St., New York, 
Anna 5333 Vine St., Philadelphia, Pa. 

**R. USN Air Station, Minneapolis, Minn. 


Jenkins Arcade, Pittsburgh, Pa. 

33, 1101-1102 Medical Arts Bldg., Nashville, Tenn. 

1946 Oxford St., Hollywood 27, Cal. 

Tufts Dental College, Boston 15, Mass. 

Owen, 10, 906 Olive St., St. Louis, Mo. 

11, Birk’s Bldg., Halifax, Nova Scotia 


**G. Naval Med. Supply Depot, Livingstone St., Brooklyn 

*B. 515 Madison St., New York, 

17, National Institute Health, Bethesda, Md. 

PENDLETON, 3650 Lake Shore Drive, Chicago 13, Chicago, 

Sr. 17, National Institute Health, Bethesda, Md. 

29, 6363 St. Charles Ave., New Orleans, La. 

18, Dental School, Ohio State U., Columbus, Ohio 

Peyton, Dental School, Michigan, Ann Arbor, Mich. 

19, Dental School, Louisville, Louisville, Ky. 

32, 1121 Michigan St., Indianapolis, Ind. 

Marine Biological Lab., Woods Hole, Mass. 

203 Boulevard, Lake Charles, La. 

14, 1020 Campus Ave., Redlands, Calif. 


Charter member. 
the armed services. 


336 SUPPLEMENT 


400 Lansdowne Ave., Lansdowne, Penna. 
10, 3556 Caroline St., St. Louis, Mo. 


711 Doctors Cincinnati, Ohio 

820 LaSalle Bldg., Minneapolis, Minn. 

RANDALL, 18, Ft. Hayes, Columbus, Ohio 

14, Dental School, Louisville, Louisville, Ky. 

Rapp, 1757 West Harrison St., Chicago, Il. 

Medical Division, Navy Yard, New York, 

Ray, Fourth St., Minneapolis, Minn. 

Naval Research Institute, National Medical Center, Bethesda, Md. 
15, 502 Medical Arts Bldg., Winnipeg, Manitoba 

Dental Clinic, Regional Hosp., SAACC, San Antonio, Texas 
11, South St., Halifax, Nova Scotia 

1103 University Ave., Ann Arbor, Mich. 

18, Dental School, Ohio State U., Columbus, Ohio 
Ben 20, Dental School, Maryland, Baltimore, Md. 

630 West 168th St., New York, 

THEODOR 632 West 168th St., New York, 

Medical Arts Bldg., Philadelphia, Pa. 

909 Metropolitan Bldg., Minneapolis, Minn. 

**W. 2000 Van Ness Ave., San Francisco, Cal. 


Irvine 1188 Grand Concourse, New York, 

10, 4405 Pine St., St. Louis, Mo. 

*M. West 59th St., New York, 

Inst. Neurology, 303 Chicago Ave., Chicago 11, 
31, 1620 Medical Arts Bldg., Houston, Texas 

14, 14805 Detroit Ave., Cleveland, Ohio 

17, Navy Dental School, Bethesda, Md. 

Isaac 808 Wood St., Chicago, 

119 West 57th St., New York, 

Medical Center, California, San Francisco, Cal. 
Stanford U., Palo Alto, Cal. 

23, 260 Crittenden Blvd., Rochester, 

University Toledo, Toledo, Ohio 

18, Dental School, Ohio State U., Columbus, Ohio 
Harry 630 West 168th St., Anatomy Dept., New York, 
Thos. Dee Co., 1900 Kinzie St., Chicago, 

National Institute Health, Bethesda 14, Md. 

Harry 1757 Harrison St., Chicago, 


Charter member. 
the armed services. 


R.: MEMBERSHIP 337 


630 West 168th St., New York, 

23, 129 Seneca Parkway, Rochester 13, 

**W. 4933 Second Ave., Minneapolis, Minn. 

Nina Dental School, California, San Francisco, Cal. 
630 West 168th St., New York, 

450 Sutter St., San Francisco, Cal. 

SKILLEN, 311 Chicago Ave., Chicago, 

344 Fourteenth St., San Francisco, Cal. 

Agricultural Experiment Station, Arizona, Tucson, Ariz. 
27, 504 Oakland Ave., Iowa City, Iowa 

Dental School, Michigan, Ann Arbor, Mich. 
745 Fifth Ave., New York, 

17, National Bureau Standards, Washington, 
18, West Short St., Worthington, Ohio 
Albion St., Newton Center, Mass. 

Dental School, Loyola U., New Orleans 15, La. 

Mayo Clinic, Rochester, Minn. 

1201 Lowry Medical Arts Bldg., St. Paul, Minn. 
730 Fifth Ave., New York, 

113 West 57th St., New York, 

33, 808 Wood St., Chicago, 

950 East 59th St., Chicago, 

17, 1726 Eye St., W., Washington, 

17, Walter Reed General Hospital, Washington, 
Swanson, 17, 1726 Eye St., W., Washington, 

Swanson, 5326 Pocusset St., Pittsburgh, Pa. 

Sweeney, State Hospital, Stockton, Cal. 

17, Box 1587, Pittsburgh, Pa. 

Sweet, 17, Naval Dental Center, Bethesda, Md. 

32, 1121 Michigan St., Indianapolis, Ind. 


344 Fourteenth St., San Francisco Calf. 

Davip TANCHESTER, 180 West 58th St., New York, 
Epwarp State Health Dept., Austin, Texas 

211 South 12th St., Philadelphia, Pa. 

17, Naval Hospital, Seattle, Wash. 

BENJAMIN TENENBAUM, West 42nd St., New York, 

*K. Medical School, Harvard U., Boston, Mass. 
THomas, 630 West 168th St., New York, 

Dental School, Harvard U., Boston, Mass. 


Charter member. 
the armed services. 


Lis 


338 SUPPLEMENT 


Naval Hospital, Oak Knoll, Calif, 

29, 1141 Canal Bnk. Bldg., New Orleans, La. 

Harry Shattuck St., Boston, Mass. 

CHARLES TULLER, 29, 729 Maison Blanche, New Orleans, La. 

Turner, Dental School, Pennsylvania, Philadelphia, Pa. 


22, Medical College Va., Richmond, Va. 
Grant Van 32, 1121 Michigan St., Indianapolis, Ind. 
Van Jenkins Arcade, Pittsburgh, Pa. 
Dental School, Michigan U., Ann Arbor, Mich. 

VEHE, 1001 Medical Arts Bldg., Minn. 
Vines, Research Lab., International Nickel Co., Bayonne, 
VOLKER, 416 Huntington Ave., Boston 15, Mass. 

VoLLAND, 27, First National Bnk. Bldg., Iowa City, Iowa 

VOORHEES, 23, 311 Alexander St., Rochester, 

14, 1338 Keith Bldg., Cleveland, Ohio 


3151 West 59th St., Chicago, 
835 Medical Arts Bldg., Minneapolis, Minn. 
Dental School, California, San Francisco, Cal. 
14, 144 Locust St., Dover, 
Shattuck St., Boston, Mass. 
Warp, Dental School, Ann Arbor, Mich. 
RIEDRICH WASSERMANN, 6132 Kimbark Ave., Chicago, 
*L. 931 Fifth Ave., New York, 
WEINMANN, 1757 Harrison St., Chicago, 
School, Harvard U., Boston, Mass. 
Wesson, 131 Park Drive, Boston, Mass. 
WHEELER, 10, Missouri Theater Bldg., St. Louis, Mo. 
22, 1000 Grace St., Richmond, Va. 
WILLMAN, 1757 Harrison St., Chicago, 
Research Lab., International Nickel Co., Bayonne, 
Dept. Zoology, Pittsburgh U., Pittsburgh, Pa. 
29, 835 Maison Blanche, New Orleans, La. 
33, Medical Arts Bldg., Knoxville, Tenn. 
Worman, 4907 Ewing Ave., Minneapolis, Minn. 
Dental School, Pittsburgh U., Pittsburgh, Pa. 
14, 2165 Adelbert Road, Cleveland, Ohio 
Med. Center, California, San Francisco, Cal. 


Charter member. 
the armed services. 


Dental School, Harvard U., Boston, Mass. 

11, Dalhousie U., Halifax, Nova Scotia 

Dental School, Tufts College, Boston, Mass. 

ZEGARELLI, 630 168th St., New York, 

490 Post St., San Francisco, Cal. 

630 West 168th St., New York, 


Total number North American members—527. 


SECTION MEMBERSHIP. SECTIONS NUMBERED AND ARRANGED THE ORDER THEIR 
ESTABLISHMENT 


New York—Edmund Applebaum, Bartels, Adolph Berger, Beube, Gerrit 
Bevelander, Theodor Blum, Bodecker, Bossert, Carl Breitner, Brodsky, 
Diamond, H.S. Dunning, Dunning, East, Lewis Fox, Gies, Gregory, 
Milo Hellman, Samuel Hemley, Henschel, Isadore Hirschfeld, Franklin Hollander, 
Houghton Holliday, Theodore Kaletsky, Maxwell Karshan, King, Meyer Klatsky, 
Merritt, Miller, Miller, Egon Neustadt, Isaac Neuwirth (Secretary), Edith 
Oblatt, Palmer, Rogers, Theodor Rosebury, Rosenstein, Irving Salman, 
Salzman, Schamberg, Joseph Schroff, Ben Seidler, Shapiro, Siegel, 
Silvers, Sidney Sorrin, Georg Stein, Stein, Stillman, Stowe, David 

Benjamin Spector, Thoma, Thompson (Secretary), Harry Trimble, 
Volker, Charles Waldo, Weatherford, David Weisberger, Wesson, Yates, 
Zander.—39 

Faillo, Figg, Fosdick, Freeman, Smith Freeman, Frey, Carolyn 
Hammond, Harrison, Hatch, Hatton, Elizabeth Hemmens, Fred Herz- 
Emil Mueller, Noyes, Noyes, Nylander, Balint Orban, Pendleton, 
Thomas, Thompson Evelyn Tilden, Tylman, Wach, Wallace, Fried- 
Zaus.—68. 

Toronto—H. Box, Broughton, Thomas Cowling, Ellis (Secretary), 
Thomson.—10. 
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the armed services. 
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Goodsell, Philip Jay (Secretary, Councillor), Jeserich, Kerr, Kingery, 
Ward.—15. 

San Francisco—Hermann Becks, Sidney Epstein (Secretary), Fleming (Council- 
James Nuckolls, Ryder, Jr., Schubert, Schultz, Nina Simmonds, 
Wylie, Zeisz.—21. 

Gore, Grossman, Mershon, Mary Moore, Herman Prinz, Rosenthal, 
Turner.—16. 

N.C. Ochsenhirt, Swanson, Van Kirk (Secretary), Wolfe, Wright.— 
15. 

10. St. Louis—William Bauer, Bleiker (Secretary), Boling, Brady, 
Wheeler (Councillor).—17. 

Haverstack, Donald Mainland, Oxner, Ritchie (Secretary), E.G. Young.—9. 

12. Vienna—Arwed Berg, Fritz Driak (Secretary), Richard Grohs, Otto Hofer, Her- 
mann Mathis, Hans Pickler, Otto Preissecker, Franz Schénbauer, Schwartz, Karl 
Spring, Richard Trauner (Councillor), Hermann Wolf.—12. 

18. New Haven—Discontinued 1940. 

15. Winnipeg—E. Bier (Secretary), Garvin, Johnson, Merkeley 
(Councillor), 

Pritchard, Rushton, Evelyn Sprawson (Secretary, Councillor), Joseph 
Turner.—9. 

17. Washington—F. Arnold (Councillor), Ash, Ronald Barber, Beall, 
Willard Camalier, Caul, Collins, Crane, Trendley Dean, George Dick- 
son, Victor Dietz, Elias Elvove, Edwin Erikson, Fairbank, Fraser, 
McK. Gafafer, Raleigh Gilchrist, Goldberg, Peter Hidnert, James, Jor- 
dan, Harry Kaplan, Keilty, Henry Klein, Krogh (Secretary), Lowry, 

Spangenburg, Jr.—15. 

19. Louisville—G. Diefenbach, Brooks Juett, Knighton, Myers (Secre- 
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20. Prague—Karel Cerny, Karl Haupl, Frantisek Jaromir 
Loos, N&prstek, Friedrich Neumann (Secretary, Councillor), Frantisek 
Neuwirth, Cestimir Parma, Josef Ferdinand Skaloud, Karel Wachsmann, Hans 
Wermuth.—14. 

21. Baltimore—M. Aisenberg (Secretary, Councillor), Anderson, Dobbs, 
son.—9. 

Forbes, Little (Secretary), Logan, Harry Lyon, Vallotton, Williams. 

Simon, Ferenczy, Hattysazy, Ferenc (Secretary), 
Ervin Landgraf, Morelli, Rudolph Henrik Salamon, Steven 
Varga, Dénes von 

25. Chengtu—Mary Agnew (Mrs. G.), Agnew (Secretary, Councillor), 

26. Johannesburg—G. Friel, Irving, Noriskin (Councillor), Ockersee, 

27. Iowa City—J. Brauer, Bryan (Councillor), Cheyne, Easton, 

28. Detroit—Horton Kimball, Lewis (Secretary), Lowery (Councillor).—3. 

29. New Orleans—J. Ginn (Secretary), Peterson, Speidel, Tiblier 

Palestine—Geinrich Berger, Hugo Brasch, Ernst Kellner, Samuel Lewin-Epstein 
(Secretary, Councillor), Ervin Mansbach, Abraham Sussman, Jacob Yardeni.—7. 

Houston—F. Elliott (Secretary), Kotanyi, Scherer.—3. 

Healey, Hine, Phillips (Secretary), Speidel, Swenson, Grant Van 
Huysen (Councillor).—9. 

88. Tennessee—M. Don Clawson, Marguerite Dean, Dean, Jasper (Secretary), 


Section membership—522, listed sections. Average membership per 


Dental Materials Group*—Ronald Barber, Beall, Bradel, Coleman, 
Ray, Schoonover, Shell, Skinner (Councillor), Wilmer Souder, 
J.T. Sweeney, Sweeney, Taylor, Taylor, Tylman, Raymond Vines, 

Residents North America, but not now members Section—Frank Allen, 
Gruebbel, Gustav Haber, Edward Hampp, Hansen, Hartley, Harvey, 


Members the Materials Group may and most instances belong Sections. 
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Lovestedt, R.S. Manly, Mann, McClendon, McKay, Albert Midgley, 
ger, Mathew Podolin, Powell, Samuel Rabkin, Rault, Ritchie, 
Vines, Wessinger, Williams, Winter, Edmund Wise.—Total 77. 

Not residents North America and not now members Boots, Fernando 
Lara Brava, Ove Brinch, Gyula Csernyei, Day, Jorge Erausquin, Guido Fischer, 
Pekka Nironen, Silvio Palazzi, Pederson, Paul Pincus, Pomés, Friedrich 
Proell, Pucci, Inghold Reichborn, Elkan Sanders, Reidev Sognnaes, Sartori, 
Guttrom Toverud, Robert Weaver, Rudolph Weber, Wolfe, Worner.—34. 


Total membership Dec. 1945—633. 
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Blauch, Lloyd and Associates, Teaching Colleges and Universities (American Asso- 
ciation Dental Schools, Indianapolis Indiana: 1945) pp. 341. 

Darlington, G., Wilson, W., Waldron, W., Tylman, D., Moore, R., and 
Miller, The 1944 Year Book Dentistry (Chicago, Year Book Publishers: 1944) pp. 701. 

Prinz, Hermann, Rickert, Garfield, and Dobbs, Edward C., Pharmacology and Dental 
Therapeutics, 9th Ed. (St. Louis, The Mosby Company: 1945) pp. 507. 

Prinz, Hermann, Dental Chronology (Philadelphia, Lea and Febiger: 1945) pp. 189. 
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ACRYLIC: fillings; direct, 205* 

resin; polymerization, 204* 

Actinomyces israeli: salivary calculus, 

Agranulocytosis: oral lesions, 192* 

Alloxan diabetes: periodontium, 196* 

Alveolar bone: apposition; starvation; 
function, 155 

H.: radioactive phosphate; den- 
tin and enamel, 45, 118* 

Amylase: caries, 141 

J.: white cell count; tooth ex- 
traction, 

Anesthetic: nitrous oxide; pain, 

Anthropology: dental degeneration, 117* 

E.: caries, dentin, 196* 

D.: enamel fluoride; topical 
application, 192* 

radioactive calcium and phosphorus; 
uptake, 192* 

Aviation: effect vibration, 

E.: vitamin massive dose, 
199* 


sorbitol fermentation, 


Bacteria. See also under generic names. 

F.: dental caries; salivary 
amylase, 141 

adhesive denture powder; 
bacteriology, 

Candida albicans; root canal, 315 

H.: agranulocytosis; oral le- 
sions, 192* 

H.: vitamin overdosage, 193* 

vitamin massive dose, 199* 

O.: dental caries; salivary amy- 
lase, 141 

BEVELANDER, G.: radioactive phosphate; 
dentin and enamel, 45, 118* 

phosphatase; enamel organ, 269* 

acid; fluoride, 200* 

G.: fluoride dentifrice; caries, 297 


hypoplasia; infantile debili- 
ties, 109 

enamel solubility; ion effect, 103, 193* 

Blood Picture: periodontal disease, 270* 

root canal therapy, 201* 

tooth extraction, 

A.: fluoride mouth wash; sali- 
vary dilution, 311 


BREITNER, C.: malocclusion; transitory 
phase, 193* 
J.: congenitally missing 


second premolars; space factors, 217 
Brown, K.: necrology, 206* 

humidity, 
M.: Candida albicans; root 

315 
G.: enamel solubility; ion 

effect, 103, 193* 

Y.: caries; naphthoquinone, 

273 


caries; 
quinone, 273 

Calcium: deficiency bones and teeth, 

radioactive; uptake, 192* 

Candida albicans: root canal, 315 

Caries: acid beverage, 200* 

dentin, 195*, 196* 

fluoride, 194*, 199*, 305 

fluoride dentifrice, 297 

hamsters, 194*, 198* 

incidence; Rhesus monkey, 129 

acid, 194* 

239 

pH; silver-antimony electrode, 202* 

rat, 203* 

excessive sugar, 239 

salivary amylase, 

Carpousis, A.: caries; fluorine, 199* 

pain sensitivity; nitrous 

oxide, 


naphtho- 
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Children: tooth stain, 198* 

R.: Actinomyces israeli; sali- 
vary calculus, 

STANLEY, W.: necrology, 206* 

T.: sodium fluoride; and 
tooth solubility, 235 

A.: vitamin overdosage, 
193* 

vitamin massive dose, 199* 

Congenital: missing second premolars; 
space factors, 217 

Copper: enamel solubility, 103, 193* 


ALE, P.: caries inhibition; fluorine; 
iodoacetic acid, 194* 

fluoride application; increased caries, 
305 

Dam, H.: vitamin deficiency; sulfa- 
diazene; rat incisor, 137 

vitamin teeth and periodontium, 
197* 

Dean, T.: remarks retiring president, 
189 

Degeneration: dental, 117* 

Dentifrice: fluoride-containing; caries, 297 

Dentin: caries, 195*, 196* 

fluorine, 223 

radioactive phosphate, 45, 118* 

silver nitrate, penetration, 121 

Denture: lining; self-hardening, 205* 

powder; bacteriology, 

Detergent: synthetic; germicidal activity, 
283 

Diabetes: alloxan, periodontal structure, 
196* 

M.: maxilla; posterior growth, 
269* 

negro, 

M.: fluoride mouth wash; sali- 
vary dilution, 311 


R.: potassium fluoride; caries, 
267* 

Eh: saliva, 194*, 247 

L.: saliva; oxidation-re- 
duction, 194*, 247 

Electrical test: pulp and periodontium, 117* 

Electron microscope study: fluoride de- 
position, 223 

A.: caries; Rhesus monkey, 
129 


Enamel: fluorine; 192*, 223 

radioactive phosphate, 45, 118* 

solubility, ions, 103, 193* 

Enamel organ: phosphatase, 269* 
Eruption: rat molar, 200* 

Extraction: effect bone apposition, 155 
white cell count, 


M.: radioactive phos- 
phate; desorption, 195* 

Fercuson, L.: white cell count; tooth 
extraction, 

Fluoride: acid beverages, 200* 

Fluoride: calcium and tooth solubility, 235 

caries, 194*, 199*, 267* 

increase, 305 

dentifrice; caries, 297 

Fluoride: deposition; electron microscope 
study, 223 

enamel solubility, 103, 193* 

——: mouth wash; salivary dilution, 311 

therapy, 267* 

topical application, 192* 

caries; napthoquinone, 273 

synthetic vitamin effect; rats, 283 

Fracture: treatment, 202* 

E.: caries; dentin, 195* 

M.: vitamin overdosage, 193* 


GERMICIDE: synthetic detergent, 259 


H.: fluorine deposition; elec- 
tron microscope study, 223 

dontal structure, 196* 

bone apposition; func- 
tion, 155 

Glucose: disappearance from mouth, 203* 

Gold: casting shrinkage, 205* 

casting; physical properties, 205* 

Gold foil: malleted; properties, 

A.: acid beverage; fluoride; 
dental effect, 200* 

B.: caries, dentin, 196* 

H.: vitamin teeth and perio- 
dontium, 197* 

rat incisor, 137 

Gross, P.: periodontal disease; pantothenic 
acid, 118* 

I.: sulfonamide; pulpless 
teeth, 197* 

Growth: maxilla, 269* 
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C.: sorbitol fermentation; oral 
bacteria, 


ARMAN, resin; poly- 
merization, 204* 
H.: report Secretary-Treas- 
urer; R., 207 
synthetic vitamin effect; rats, 283 
orthodontics; evolution, 270* 
C.: radioactive phosphate; de- 
sorption, 195* 
synthetic vitamin effect; rats, 283 
M.: gold; casting shrink- 
age, 205* 
Hypoplasia: infantile debilities, 109 


R.: members, 328 


R.: New York section; proceed- 
ings; January 29, 117 


proceedings; address; presidential, 
189 
contents, 189 
executive, 207 


index participants, 191 

R., 210 

members; new, 215 

necrology, 206 

officers, 215 

reports; committees and officers, 
207 

Infant: disease; enamel hypoplasia, 109 

Iodide: calcified tissues, 268* 

Iodoacetic acid: caries, 194* 

Iontophoresis: pulp therapy, 201* 


R.: committee reports, 210 


index, 345 
L.: phosphatase; enamel or- 
gan, 269* 


caries, 267* 

Keen, A.: angle mandible, 

H.: caries, hamster, 198* 

caries inhibition; fluorine; iodoacetic 
acid, 194* 

M.: dental degeneration; anthro- 
pology, 117* 

Knutson, W.: enamel fluorine; topical 
application, 192 


M.: potassium 
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Krasnow, F.: R.; New York sec- 
tion; proceedings; January 29, 117 

proceedings; 
June 267 

fluoride therapy, 267* 

phospholipid; saliva, 319 


ACIDOLPHILUS: growth factor, 201* 


Lead: enamel solubility, 103, 193* 

W.: stains; children, 198* 

F.: low calcium diet; teeth and 
bone, 


MACLEAN, L.: tooth germ; trans- 
plantation, 93, 118* 

Malocclusion: transatory phase, 193 

tissues, 268* 

Mandible: angle, 

Mason, E.: vitamin teeth and perio- 
dontium, 197* 

Maxilla: growth, 269* 

B.: fluoride application; in- 
creased caries, 305 

McCay, beverage; fluoride; 
dental effect, 200* 

F.: caries; fluorine, 199* 

J.: rat caries, excessive sugar, 
239 

Method: decalcification and dehydration; 
bones and teeth, 143 

congenitally 
second premolars; space factors, 217 

F.: vitamin overdosage, 
193* 

vitamin massive dose, 199* 

A.: alloxan diabetes; periodontal 
structure, 196* 

decalcification 
bones and teeth; method, 143 


NAPTHOQUINON See vitamin 
synthetic. 
Negro: pigmentation; oral, 
M.: pantothenic acid de- 
ficiency; oral mucosa, 204* 
Nitrous oxide: pain sensitivity, 
J.: eruption rat molar, 200* 


LIVER, P.: congenitally missing 
second premolars; space factors, 217 
Orthodontics: evolution, 270* 
malocclusion, 193* 
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PAIN: sensitivity; nitrous oxide, 


Pantothenic acid: deficiency: oral mucosa, 
204* 


periodontal disease, 118* 

Pellicle: pigmented, enamel surface, 161, 
171, 183 

Penicillum: pulp therapy; 
bicans, 315 

Periodontal disease: blood picture, 270* 

pantothenic acid, 118* 

Periodontium: alloxan diabetes, 196* 

electrical test, 117* 

vitamin 197* 

Periosteum: vibration, 

pH: caries; silver-antimony electrode, 202* 

H.: caries; Rhesus monkey, 129 

Phosphate: radioactive; dentin and enamel, 
45, 118* 

Phosphatase: enamel organ, 269* 

Phospholipid: saliva, 319 

Phosphorus: radioactive; desorption, 195* 

uptake, 192* 

E.: synthetic detergent; germi- 
cidal activity, 259 

Pigment: oral; negro, 

ingested glucose; disap- 
pearance from mouth, 203* 

Plaster: effect high humidity, 

Pomes, denture lining 
material, 205* 

Pulp: canal; Candida albicans, 315 

electrical test, 117* 

therapy; iontophoresis; blood picture, 
201* 

vibration effect, 

Pulp: vital staining, 268* 

Pulpless teeth: sulfonamide, 197* 


RADIOACTIVE substances. See under 
names elements. 

J.: sodium fluoride; calcium and tooth 
solubility, 235* 

Ray, W.: gold castings; physical proper- 
205* 

S.: vibration; effect pulp 
and periosteum, 

acid beverage; fluoride; dental effect, 
200* 

P.: potassium fluoride; 
caries, 267* 

ings, 189 
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this index, 345 
E.: periodontal disease; panto- 
thenic acid, 118* 


SALIVA: amylase, 141 


oxidation-reduction, 194*, 247 

phospholipid, 319 

Salivary calculus: Actinomyces israeli, 

root canal treatment, blood 
picture, 201* 

sodium iodide, calcified 
tissues, 268* 

G.: pain sensitivity; nitrous 
oxide, 

H.: tooth germ; transplanta- 
tion, 93, 118* 

H.: caries; Rhesus monkey, 129 

M.: enamel hypoplasia; infantile 
debilities, 109 

H.: blood picture; periodontal 
disease, 270* 

Silver: enamel solubility, 103, 193* 

Silver nitrate: dentin penetration, 121 

lining material, 205* 

gold; casting shrinkage, 205* 

A.: direct acrylic fillings, 205* 

bone, 

silver nitrate penetration; 
dentin, 121 

M.: acidolphilus; growth 
factors, 201* 

fermentation; oral bacteria, 

Stain: children, 198* 

enamel surface, 161, 171, 183 

Staining: vital; pulp, 268* 

L.: necrology, 206* 

Starvation: bone apposition; function, 155 

G.: periodontal disease; pantothenic 
acid, 118* 

pulp; vital staining, 268* 

M.:pH; caries; 
antimony electrode, 202* 

R.: potassium fluoride; caries, 
267* 

Strontium: enamel solubility, 103, 193* 

physical properties, 

Sugar: rat caries, 239 


silver- 
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Sulfadiazene: deficiency; rat 
incisor, 137 
Sulfonamide: pulpless teeth, 197* 


H.: fractures; treatment, 
202* 
B.: caries; napthoquinone, 273 
synthetic detergent; germicidal ac- 
tivity, 259 
Transplantation: tooth germ, 93, 118* 


ALLOTTON, F.: pigmented pellicle; 
enamel, 161, 171, 183 
Van G.: rat caries, 203* 
Vibration: effect pulp and periosteum, 
Vitamin: overdosage, 193 
massive dose, 199* 
teeth and periodontium, 197* 
deficiency; rat incisor, 137 
synthetic; effect prolonged 
ingestion, 283 
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caries, 273 
M.: ingested glucose; disappear- 
ance from mouth, 203* 


AINWRIGHT, pantothenic acid 
deficiency; oral mucosa, 204* 
White cell count: periodontal disease, 270* 
root canal therapy, 201* 
tooth extraction, 
K.: plaster; effect high hu- 
midity, 


AGARELLI, V.: threshold stimulus; 
electrical test, 117* 

ZANDER, silver nitrate penetration; 
dentin, 121 

Zine carbonate: periodontal disease, 118* 

Zinc: enamel solubility, 103, 193* 

E.: periodontal disease; panto- 
thenic acid, 118* 

potassium fluoride; caries, 267* 

stimulus; electrical test, 
117* 


INTERNATIONAL ASSOCIATION FOR DENTAL RESEARCH 


Organized: New York City, Dec. 10, 1920. those the meeting organi- 
zation, the following remain active members: Adolph Berger, Theodor Blum, 

General Meetings have been held this schedule: (1) New York, Dec. 21, ’22. 
(2) Chicago, Mar. (3) Chicago, Mar. 20,’25. (4) Chicago, Mar. 26, ’26. 
(5) New York, Apr. 19, (6) Washington, Mar. 25-28, ’28. (7) Chicago, 
Mar. 23-24, (8) Toronto, Mar. (9) Memphis, Mar. 21-22, ’31. 
(10) Columbus, Mar. 19-20, (11) Chicago, Mar. 18-19, adjourned 
executive session, New York, May 25, (12) Chicago, Mar. 17-18, 
(13) Chicago, Mar. 16-17, ’35. (14) Louisville, Mar. 14-15, ’36. (15) Balti- 
more, Mar. 13-14, ’37. (16) Minneapolis, Mar. 12-13, (17) Cleveland, 
Mar. 18-19, (18) Philadelphia, Mar. 13-14, (19) St. Louis, Mar. 
15-16, (20) New York, Mar. 14-15, (21) Chicago, Mar. 13-15, 
(22) Chicago, Mar. 18-19, 

Objects (Const., Art. promote broadly the advancement 
active research all branches dental science and related phases the 
sciences that contribute directly the development dentistry, and which add 
the knowledge the mouth and teeth and their relations the body 
(b) encourage and facilitate effort and achievement by, 
and mutual helpfulness among, investigators all nations every division 
stomatology; (c) the end, particularly, that dentistry may render cumulatively 
more perfect service humanity.” (The Association has been using 
and synonyms.) 

Membership: total (Dec. 1945), 633. (Const., Art. 14, Sec. 1).— 
“Any person who has and published account of, meritorious 
original investigation dental science, any the sciences contributory 
stomatology, shall eligible membership this Association, providing such 
person conforms the recognized standards professional 
New members may elected only general meetings the Association. Mem- 
bership section secondary membership the Association whole. 
Removal members from one geographic center another does not affect 
their membership the Association. 

Endowment fund the International Association for Dental Research (as 
Dec. 1944): $1,370.98. There have been expenditures from this fund. 

Divisions may organized the members any nation. There are now 
divisions Canada, China, England, Germany, Hungary, Palestine, South 
Africa, and the United States—8. Sections may organized the members 
geographic centers within the divisions. There are now sections (32) Vienna 
Halifax Toronto (’21), Winnipeg (’30); Chengtu Prague 
London (’31); Budapest (’34); Johannesburg (’34); Palestine 
Ann Arbor (’23), Baltimore (’33), Boston (’20), Chicago (’20), Cleveland (’30), 
Columbus (’32), Detroit (’37), Houston (’39), City 
Louisville Minnesota New Orleans New York 
Philadelphia (’28), Pittsburgh Richmond (’33), Rochester (’33), St. Louis 
San Francisco Tennessee Washington, (’31). The 
names the secretaries are given this cover 

Journal Dental Research: The Association’s official publication. See 
register officers and editors page cover. 
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The Twenty-third General Meeting will held the Hotel Continental, 
Kansas City, Mo., March and 18, 1946, coordinated with the meetings the 
American Association Dental Schools and Omicron Kappa Upsilon. 


INFORMATION FOR PROSPECTIVE CONTRIBUTORS, 
SUBSCRIBERS, ADVERTISERS 


The JOURNAL DENTAL RESEARCH was dedicated its founder 
the dissemination knowledge pertaining the teeth and mouth, and 
their relations the body whole. publishes original investigations 
these and related fields. Articles are accepted only condition they are con- 
tributed solely this JOURNAL. Articles appearing other domestic 
foreign periodicals will not reprinted the JOURNAL except extraor- 
dinary cases. The JOURNAL will supply limited number half-tones 
etchings without cost the author. References the literature must 
conform the following style: 

(To periodical)—Doe, A., Dental disease, Res., 16: 42, 1937. 

(To book)—Doe, A., The Dental Practice (Chicago, Smith: 1930), 


114. 
See McBride, Res., 16: 537, 1937. 

Titles should given for all references. Papers presented society meet- 
ings should footnoted. Reprints, 500 copies, will supplied prices 
quoted request and must ordered from the printer the time author’s 
proof returned. reprints may purchased only the discretion 
the Board Editors. 

Subscription price for the volume (issued bimonthly beginning with February) 
$5.00. Single copies $1.00. 

Address all communications relating editorial matters the JOURNAL 
DENTAL RESEARCH, Ohio State University, College Dentistry, Colum- 
bus, 10, Ohio; advertising business matters the JOURNAL DENTAL 
RESEARCH, 1121 Michigan St., Indianapolis, Ind. 
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20° POSTERIORS 


These posteriors apply the force used masticating food 
such way stabilize both upper and lower dentures 
position. 
The occlusal surfaces are designed that the pressure 

closing within the borders both dentures 
shown the white lines the 

The dentures are then held more firmly and effectively 
position than would otherwise possible. 
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i 
TRUBYTE 


JOURNAL DENTAL RESEARCH—ADVERTISEMENTS 


VITALLIUM DENTURES 
ARE ACCURATE 
FITTING DENTURES 


Every Vitallium case cast the 
Microcast Technique. This remarkable 
technique was developed fourteen years 
ago insure predetermined accuracy 
casting. 
Today, dentists everywhere are taking 
advantage this opportunity con- 
serve chair time hours and give their 
patients greater comfort prescribing 
Vitallium cases. 


Your nearest Vitallium laboratory equipped provide all types 
quality prosthetic service. 


AUSTENAL LABORATORIES, INC. 


New York Chicago 


Trademark Reg. Pat. Off. 


ppreciation 


The International Association for Dental Research, 
and all its representatives the Board Editors the 


Journal Dental Research, hereby express their hearty ap- 


preciation the financial support the advertisers this 


issue the Journal. commend these firms the consid- 


eration all who are interested the advancement dental 


research. 
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CONFORMS 


When Attachments Are Indicated 
for Removable Restorations 


ATTACHMENTS 
Standard for Years 
Built-in Proximal Contact. Also 
made Plain Shank Type. 


Ten standardized, interchangeable 
sizes. 


seams solder. 


positive retention. 


Simple adjust. Use any sharp 
instrument. 


Closed bottom male section 
makes insertion and removal resto- 
ration easy for the patient. 

Twelve Design Charts Attachment Cases 
with Descriptive and Technical Literature 

request 


COLUMBIA DENTOFORM CORP. 


131 East 23rd Street New York 10, 


Proximal Contact 
Type 


pure silver, 


LVER 


REG. U. S. PAT, OFF. 


the highest content 
silver alloy 
the profession 


Journal Dental Research 
1121 Michigan St. 
Indianapolis, Ind. 


Please enter subscription for the JouRNAL 
DENTAL RESEARCH beginning with next issue. 


Bill after days. 
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BUY VICTORY BONDS 


our duty and our privilege invest 
America through the War Saving Program. The 
money invested acts curb upon inflation, 


and builds toward personal security for the future. 
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